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Go to the ant . . . note how heavy the load in comparison to its size . . . what 


obstacles it overcomes .. . how it travels across any surface ... how man- 


oeuvrable it is... how industrious. And consider Coles Cranes, which in all these 
respects have nothing to learn from the ant. Coles Cranes will one day be 


ready to meet all your needs for Mobile Lifting Power just where you want it. 
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OREST ARO ‘AD, WALTHAMSTOW, E.17 
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ey uD 10 teach National Certificate 


urnham (Provincial) Scale. 
lice = ummnould be made by the Sist 
ust t by iter, to the o Find -} = the College. 
on Chief ‘Education Officer. 
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NTY BOROUGH OF BARNSLEY 
EDUCATION C COMMITTEE 


MINING AND TECHNICAL’ COLLEGE 
ncipal: D. PATON GRUBB, B.Se., M.Eng. 
JUNIOR TECHNICAL SCHOOL 


lications a1 are Invited from 


ualified persons for the POSITION of 
CHER of METAL LWORK in the Junior 
hnical School. The position is permanent 
8 the salary will be in accordance with the 
nham Scale for Technical Teachers 
orms of application and fanber particulars 
y be obtained by sending a stamped addressed 
jscap envelope to the Principal, Technical 
lege, Church Street, Barnsley, to whom com- 
ted forms should be returned not later than 
bnday, the 13th Corte, 1943. 

H. V. LIGHTFOOT, 


B215 Director of Education. 
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DPIES oF TESTIMONIALS, Nor ORIGINALS, 
UNLESS SPECIFICALLY REQUESTED. 
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SITUATIONS WANTED 
42, SEEKS POST on 





Wide 
instruct: pervising native = 
building boilers and extensive repairs. Last pos 
eleven years. Boiler anenies * a foreign pm 
ment railways.—Address, » The Engineer 
Office. P6241 B 





MA ENGINEER, Coenievakien (37), 

with extensive practical experience ee 
production of metal goods, is PREPARED to 

ACCEPT PERMANENT PROGRESSIVE POST 

as Works go] or Planning Engineer.— 
Address, P6253, The Engineer Office. P6253 B 
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DESIGNER, Now Production 
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GINEER, Chief Designer, SEEKS CHANGE. 
enced aircraft components, internal 
combustion engines, jigs and tools. West 
Country preferred.—Address, P6254, The Engi- 
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prospects. Works management or contemporary 
appointment. Experience covers administration, 
Reated a control, design, commercial; certi- 
in all phases of organisation ; practical 
knowledge of machining welding sheet metal.— 
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THE FACT that goods made of raw matéfials in 
short supply owing to war conditions are advertised 
in this paper should not be taken as an indication 
that they are necessarily available for export. 
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EMPLOYMENT. — APPLI 
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LECTURER in the DEPAR ELEC- 
*TRICAL ay ey of the Cape Technical 


College, Cape Town, So . which under- 
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The Late Mr. Richard. Borlase 
Matthews 

Many of our readers will have learnt with 
deep regret of the death of Mr; Borlase Matthews 
on Friday, August 20th, at Holyhead, following 
a holiday bathing accident in which his eighteen- 
year-old son David was drowned. Mr. Matthews, 
who was sixty-five years of age, died of heart 
failure followmg exhaustion and shock. He 
was born at Swansea, and received his early 
education at Swansea Technical College, con- 
tinuing his technical training at the Royal 
College of Science, the School of Mines, and the 
Central Technical College, London. His engi- 
neering ,apprenticeship was served with the 
Millbrook Iron and Steel Company, Ltd., of 
Swansea, and he was then appointed assistant 
engineer to Robert W. Blackwell and Co., of 
London. He then went to America, where he 
was engaged upon work for the National Elec- 
tric Company, of Milwaukee. He served as 
departmental engineer with the General Elec- 
trio Company, of Schenectady, and was chief 
engineer with the Edison Electric Light and 
Power Company, of Amsterdam, U.S.A. In 
1906 he commenced practice as a consulting 
electrical engineer, and he was associated later 


with Mr. W. B. Esson, M, Inst. C.E., in extra-| Eng 


high-tension power line design and construction, 
and in power station design and development, 
and the use of electricity for lighting, heating, 
and domestic services. In 1908 he i 
aeronautical work with his practice, becoming 
one of the first consulting aeronautical engineers. 
During the.last war he served on the staff of 
the Technical t of the Air Ministry, 
and as Deputy Chief of the Aeroplane Design 
De t he introduced several new ideas 
which facilitated the mass production of air- 
craft. After the last war Mr. Matthéws devoted 
his attention to the application of electricity 
to farming work, and established his own electric 
farm at Greater Felcourt, near East Grinstead. 
In 1928 he published a book on “ Electro- 
Farming, or the Application of Electricity to 
Agriculture,” which was reprinted in Russian 
and distributed to some 10,000 collective farms 
by the Russian Government. A Whitworth 
exhibitioner of 1899, he was an associate 
member of the Institution of Civil Engineers, a 
member of the Institution of Electrical Engi- 
neers and a Fellow of the Royal Aeronautical 
Society. He published several handbooks on 
electric supply and on aviation, and co-operated 
with the ical Press, Ltd., in producing a 
monthly magazine entitled Electro-Farming. 


Britain’s Man Power 
In The British Ally, which is officially pub- 
lished weekly in Russia, an article by Mr. M. 8. 


the Ministry of*Labour, analyses the use of 
man power in Great Britain, and claims that 


Britam has mobilised her man power more] Ope 


highly than any other nation. In the middle of 
1942 Britain had a total of 46,750,000 people, 
of which about 33,130,000 were effective, repre- 
senting those over fourteen and under sixty-five 
years of age. This effective population com- 
prised 15,900,000 males and 17,230,000 females ; 
10,000,000 of the women were married or 
occupied in necessary household duties and 
there were 9,000,000 children under fourteen. 
The number of persons in full-time paid service 
or employment was .about 22,300,000, which 
number consisted of . 15,200,000 males and 
7,100,000 females, including 2,500,000 married 
women. In munition factories the percentage 
of women employed was high. It was about 
35 per cent. in the engineering and allied 
industries and about 52 per cent. in the 
chemical and explosive industries. A million 
more men are employed on the production of 
munitions than were employed on similar work 
at the end of the last war. Of the 3,250,000 
unmarried women between the ages of eighteen 
and forty, over 90 per cent. were e in 
whole-time work in the Armed Forces, in civil 
defence, or in industry. The whole of the men 


interests, so that yates and conditions of 
carriage could be stabilised and fair competition 
between the competing interests established. 
Co-operation should be established with raibvay 
and canal interests, and with coastal shipping, 
so that arrangements could be made for the 
efficient transport of goads to any point, not 
only in the United Kingdom, but to all parts 
of the British Empire. ’ 
Employment Returns 
THE quarterly employment ‘returns ‘ were 
issued by the Miistry of Labour and National 
Service on Thursday, August 19th. They show 
that the number of men and boys registered at 
employment. exchanges in Great Britain as, 
wholly unemployed at July 19th, 1943 (exclu- 
sive of 19,349 men who had been classified by 
interviewing panels as unsuitable for ordinary 
industrial employment), was 48,521. Those 
registered as on short time or otherwise tem- 
porarily suspended from work on the under- 
standing that they were shortly to return to 
their former employment numbered 742; and 
those registered as unemployed casual workers, 
being persons who normally seek their liveli- 
hood by jobs of short duration, numbered 973. 
As compared with April 12th, the latest date 
for which comparable statistics are available, 
the numbers wholly unemployed showed a 
decrease of 2695, those temporarily suspended . 
from work showed a decrease of 11, and un- 
loyed casual workers showed a decrease of 
896. The co ing figures for women and 
girls at July 19th, 1943, were 22,608 wholly 
unemployed, exclusive of those, numbering 
604, who had been classified by interviewing 
panels as unsuit2ble for normal full-time 
employment, 376 temporarily stopped, and 38 
unemployed casual workers. Of the 22,608 
wholly unemployed, 613 had been classified as 
unable for good cause to transfer to another 
area. As compared with April 12th, the numbers 
wholly unemployed showed a decrease of 
2945, those temporarily stop showed a 
decrease of 183, phi imeeand casual workers 
showed a decrease of 103. 


The Late Professor Frederic Bacon 

Sour Wates has suffered a severe loss by 
the sudden death on Monday, August 28rd, 
while staying with relations near Newbury, of 
Professor Frederic Bacon, who since 1920 has 
occupied the Chair of i 
University College of Swansea. Professor 
Bacon, who at the time of his death was sixty- 
two years of age, was born at Coldash, near 
Newbury. He'was educated at Trinity College, 
Cambridge, and in 1902 he was awarded the 
M.A. degree with First Class Honours in the 
Mechanical Sciences Tripos. From 1902 to 
1905 he gained engineering experience in engi- 
neering works, including Yarrows, of Poplar, 
and the British Westinghouse and Manufac- 
turing Company, Ltd., of Trafford Park, Man- 
chester. In 1905 he was appointed Demons- 
trator and Lecturer in Applied Mechanics and 
Electrical Design at the Royal Naval College, 
Greenwich, a post’ which he held until 1913, 
From 1910 until 1912 he was Lecturer on the 
Photo-microstructure of Metals at the Univer- 
sity College, London. In 1913 he was appointed 
Professor of Engineering at the University 
College, Cardiff. During the last war Professor 
Bacon served as a Lieutenant R.N.V.R. in the 
Paravane Department of H.M. Dockyard, 
Portsmouth, and in the Anti-submarine Division 
and at the Admiralty as a technical expert in 
the experimental development of anti-mine and 
anti-submarine devices. This work .occupied 
him from 1916 until 1919, and the following 
year he was appointed Professor of Engineering 
in the University College of Swansea.’ He was: 
an associate member of the Institution of Civil 
Engineers, a member of the Institutions of 
Mechanical and Electrical Engineers. He served 
as President of the South Wales Branch of the 
Institution of Mechanical Engineers and was a 
Past-President of the South Wales Institute 
of Engineers. He wrote several articles on 


1925, had been registered under. the National 
Service Acts to the number of 7,750,000, while 
the older men born in the year 1892 to the 
middle of 1900 who were registered under the 
Registration of Employment Order numbered 
1,933,000. The great majority of these men 
were already engaged in work of national 
importance. The women born in the year 
1897 to the middle of 1924 who had been regis- 
tered numbered 9,600,000; 2,000,000 men and 
women in classes which were not normally 
engaged in industrial employment had been 
mobilised for full-time war work, while 650,000 
women, most of whom were married and had 
household responsibilities,’ were in part-time 
industrial employment. 


Sir Clive Baillieu’s F.B.I. Appointment 


On Wednesday, August 18th, the Grand 
Council of the Federation of British Industries 
approved the appointment of Sir Clive Baillieu, 
K.B.E., C.M.G., as Deputy President of the 
Federation. As stated in the official announce- 
ment which was issued last week, Sir Clive 
Baillieu is resigning from his position as the 
British member of the Combined Raw Materials 
Mission in Washington in order to return to 
land to assume the office of Deputy Pre- 





















































sident of the Federation of British Industries, 
with a view to assuming the presidency at a 
later date, if the members in the general meet- 
ing of the Federation accept the recommenda 
tion of the Grand Council that Sir Clive shoul 
be nominated for that office. Sir Clive, who is 
fifty-four years of age, was educated at Trinity 
College, Melbourne University, and Magdalen 
College, Oxford, where he had a distinguished 
career and was a member of the Oxford Eight. 
During the last war he served as a Major with 
the Australian Imperial Forces and in the Royal 
Air Force from 1915 to 1918, and was men- 
tioned in dispatches. He is a barrister of the 
Middle Temple and a, director of the British 
Metal Corporation, the Imperial Smelting 
Corporation, and many other companies. He 
was the representative of H.M. Government in 
the Commonwealth of Australia, on the Imperial 
Communications Advisory Committee, and one 
of the Australian representatives on the 
Imperial Economie Committee since 1930. 
Before proceeding to the United States on behalf 
of His Majesty’s Government, he was one of 
the original business members of the Export 
Council, upon which his services to industry 
were of the greatest value. He has accom- 
plished much good work during his period of 
service in America, and his wide experience 
and administrative knowledge should be of the 
value to British industry in its task of 
facing the problems of the future. 


The Future of Road Transport 


Art the annual meeting of the Associated Road 
rators, which was held in London on 
Monday last, August 23rd, the President of the 
Association, Major H. E. Crawfurd, in his 
addréss made an interesting contribution to the 
much-diseussed subject of the future of the road 
transport industry. It was very necessary, 
Major Crawfurd said, to ensure that road trans- 
port would be left in a free and untrammelled 
condition, so that it could serve well both the 
manufacturer and the trader. The present 
owners of “A” and ‘‘B”’ licences should be 
assured of their security. With regard to exist- 
ing regulations, it was necessary, he considered, 
to revise them thoroughly and to remove from 
them all clauses which had a restrictive or penal 
effect. Taxation, he suggested, should. be 
reduced, and there should be sgme effort to 
build national motor roads, so that the interests 
of the country could be better served and the 
present number of road accidents reduced. It 
was necessary to complete the internal ergani- 
sation of the road transport industry in such a 
manner as to protect the interests of those 
engaged in it, while strengthening the relations 
and confidence between. employers and: those 
working in the industry, Agreements would 





born between the middle of 1900 and September, 





have to be made with other inland transport | scientific and technical subjects. 











160 


THE ENGINEER 


Ava. 27, 194s 








Engineers ‘and .the British. Empire 


By Professor MIDDLETON SMITH, M.Sc., M.I. Mech. E., LL.D. 


CANADIAN. LUMBER, PULP;) AND PAPER 
INDUSTRIES 


HE vast forests of Canada have been a 

national asset from the earliest times. 
The early French navigators were astonished 
by the tremendous forests which they saw. 
There was a shipbuilding industry in Quebec 
as early as 1759, but it was the war with 
Napoleon which made the British naval 
authorities look‘ to Canada to replace the 
supplies of timber from the Baltic. A famous 
firm, called Pollock and Gilmore, of Glasgow, 
established, in 1812, shipbuilding yards in 
Eastern Canada, and built more than 120 
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water and are a source of wealth as a habitat 
for fur-bearing animals. The timber supplies 
sawlogs, pulp wood, posts, mining timber, 
fuel, &c. 


Tue DEMAND FOR PULP 


The increasing demand for paper, espe- 
cially newsprint, and the sudden and amazing 
development of the plastic industry, has 
created an enormous demand for pulp; in 
1920 some 1,960,102 tons of pulp were pro- 
duced and in 1940 the figure was 5,290,672 
tons. It is obvious that the demand will 
increase. 

Most of the pulp is produced in Quebec 


—=—=—= 
It was estimated that 47 per cent. of th, 


tric stations and 62 per cent. cf that eon 
sumed by all industries in the Dominion wa, 
used (1940) in the manufacture of pulp 
paper ; about 55 per cent. of it was Used fo, 
steam raising for the production of 


one ton of ground wood pulp per t venty-foy, 
hours. The Gatineau Paper Plant, one of 
the largest in the world, used off-peak electriy 
power for heating steam boilers, built. by the 
Dominion Ironworks, of Montreal. © The 
cheap and efficient supply of water power in 
the neighbourhood of the great resources of 
pulp wood timber has caused its rapid 
development. It had the greatest hydraulic 
turbine installation of any manuf cturing 
industry in Canada, viz., some 649,601 HP. 
in 1940; in addition, it purchased hydro. 





electricity for an electric motor installa. 
tion of 1,260,000 H.P. The total purchage 








SPANISH RIVER, PULP AND PAPER MILL, ONTARIO 


timber ships, carrying trade between the St. 
Lawrence and Britain. 

More than three-fourths of the export of 
lumber before the war came out-of British 
Columbia ; much of it went to China. This 
lumber trade has presented many difficult 
engineering problems which have been 
surmounted. About 35 per cent. of the total 
land area of the Dominion supports forests, 
and about 430,000 square miles are economic- 
- ally accessible. The timber industry, with 
its sawmills, “ railway tie’ camps, and pulp 
mills, was said to be worth 80 million dollars 
a year to British Columbia alone. The 
modern tendency is to erect small, but effi- 
cient, sawmills near to the source of supply. 

It has been estimated that over a recent 
ten years the average loss by forest fires— 
about 25 per cent. were caused by lightning— 
was some 400 million cubic feet of timber ; 
the average losses. caused by insects and tree 
diseases were said to be about 700 million 
cubic feet: It must be remembered that the 





forests not only supply wood, but conserve 


Province ; this industry, together with the 
production of newsprint, provides more 
employment, distribution of salaries and 
wages, capital investment and production 
value than any other industrial group. The 
rapid development of the pulp and paper 
industry, until the outbreak of war, placed it 
as the most important industry in Canada. 

It is a comparatively new industry, which 
in 1940 produced 4,319,414 tons of paper of 
various types ; newsprint paper forms over 
80 per .cent. of the annual paper production, 
the remainder being paper boards, wrapping 
paper, &c. In 1871 there were only twenty- 
one. paper mills in operation. Sixty-six 
years later there were ninety-eight mills and 
the number of employees had increased from 
7€0 to 33,205. Quebec Province produced 
52-9 per cent. of the total amount of paper 
made in 1940. The capital employed in 
operating these mills totalled (1937) 
£121,300 000. At the peak of the operations, 
in 1940, some 120,000: workers were employed 
in the lumber, pulp, and paper industries. 





from central stations (1940) was nearly 
10,000 million units. Under war conditions 
the utilisation of electricity in steam produc- 
tion has been restricted as far as is possible, in 
order to increase the energy available for the 
production of munitions. However, in 1941 
the pulp and paper industry was using rather 
more than 2,000 million units per annum 
although the total purchase for the industry 
from central electric stations was considerably 
less in that year than in 1940. There 
are three classes of mills. In 1940 these 
numbered twenty-seven for making pulp only, 
forty-nine for’ combined pulp and _paper- 
making, and twenty-seven for making paper 
only. 

It is calculated that 85 per cent. of the 
pulp exports and more than 80 per cent. of 
the paper produced is newsprint, of which 
76 per cent. went to America (1940) ; there is 
every reason to believe that during this war 
the demand for these materials has increased. 
In 1941 nearly 14 million tons of wood pulp 
was exported. During twenty-four years, 


industrial power generated by central eles. 


From 60 H.P. to $0 H.P. is needed to pred, 
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——— 
from 1913 onwards, the newsprint shipments 
abroad increased from 146,792 tons to the 
amazing figure of 3,455,239 tons. The 
industry’s contribution to foreign exchange 
jg therofore important. — 5 
Tho first wood pulp mill was installed in 
Quebec in 1870. The first Canadian paper 
mill was erected in 1803, and for many years 
per was manufactured almost entirely 
from rags. The raw material showed signs of 
exhaustion; experiments were made with 
straw, cotton waste, fibres of plants, &., but 
they were not very successful. Then it was 
found that spruce and balsam were suitable 
for the manufacture of paper. Efforts have 
been made to manufacture straw paper in 
Saskatchewan, and it seems probable that in 
the huge wheat-growing areas this industry 


may be developed. 
MINERALS AND METALS 


It is said that at least 75 per cent. of the 
area of Canada has not been prospected, but 
the results so far obtained show that the 
Dominion is rich in mineral wealth. It is 
famous for the production of nickel—supply- 
ing to other nations from 85 to 90 per cent. 
of their demands for the metal—and also 
asbestos. The bulk of the nickel supply for 
the world comes from the nickel-copper camps 
in the Sudbury district (Ontario), where the 
nickel-bearing rocks are 24 miles in width 
and form an ellipse 63 miles long and 13 miles 
broad. Although there are nickel-bearing 
deposits widely distributed throughout the 
world, it is believed that the Sudbury deposits 
are as large as all the others combined. The 
Internationa] Nicket Company operates these 
mines. There is a great demand for the 
metal in connection with war industries, and 
no doubt there has been a great expansion in 
this work during recent years. Important 
researches by nickel-producing companies 
have discovered many new uses for the metal. 

The Canadian production of copper 
increased from 3-5 million pounds in 1886 
to 201-9 millions in 1928. In 1938 the output 
from Ontario was worth £7,000,000. The 
nickel-copper ores in the Sudbury - district 
contain from 1 to 2-5 per cent. of copper. 
Both copper and nickel are smelted in Canada. 
The platinum output of Ontario in 1938 was 
worth £2,000,000. Deposits of chromite have 
been located in British Columbia, Manitoba, 
and Quebec recently; several are being 
mined. 

The most important deposits of asbestos 
occur in Quebec Province. This material is 
now the most important non-metallic mineral 
in the Dominion, which is the greatest pro- 
ducer of asbestos in the world, supplying 
more than 50 per cent. of the total demand. 

Although the prairie provinces are regarded 
as an agricultural region, Alberta has become 
the centre of a great coalmining industry. 
Coal is also mined in Nova Scotia, British 
Columbia, and Saskatchewan. This is used 
for railway and marine transportation and as 
coke for the reduction of iron ores, and, 
where hydro-electric supply is not available, 
for the production of power and heat. . More- 
over, the recently discovered processes, by 
means of which oils and chemicals can be 
extracted from coal, has greatly increased the 
economic value of Canadian coalfields. The 
total coal production in 1937 was 15,774,707 
tons. It employed about 30,000 workers. A 
considerable quantity of coal is imported 
from America. 

There is crude petroleum in many places, 
notably in the Turner Valley, in Alberta ; 
there is also natural gas in commercial quan- 
tities, which is piped 145 miles to Calgary and 
other towns. One of the most astonishing 
sights that I have seen was during a visit to 





the Turner Valley at night, when enormous 
torches of burning gas lit up the whole area 
and’ tremendous quantities of heat were 
wasted. Apparently this was a sort of waste 
product after oils had been recovered. Of the 
90,250 million cubic feet of natural gas 
released each year 78,020 million are burned 
in the air. About 6,700,000 barrels of high- 
grade crude oil and naphtha are produced. 

For more than sixty years gold has been 
mined in Canada, and some may remember 
the Klondyke rush towards the end of the 
last century. In 1909 the Porcupine gold- 
field was discovered ; in 1938 it contributed 
rather more than one-fifth in gold to the total 
value of the mineral output of Ontario, which 
totalled about £49 millions. The recent dis- 
covery of gold and radium in the Arctic 
regions has led to valuable developments 
there. 

The production of zinc has greatly increased 
and much of the expansion was due to the 
application of the electrolytic method of 
treating the lead-zinec ores. The main 
important zine mining regions are in British 
Columbia. 

The two greatest sources of cobalt in the 
world are in Ontario and the Belgian Congo. 
The cobalt ores contain silver, cobalt, nickel, 
and arsenic. There are reduction plants in 
Ontario. 

Iron ore is widely distributed in large 
quantities. There are extensive deposits 
north of Lake Superior and in large quan- 
tities on the Belcher Islands of Hudson Bay, 
but the development of the mining industry 
has been retarded by abundant supplies of 
higher-grade ores in Newfoundland and 
America. 

The production of the mineral resources of 
Canada is complicated by difficulties of trans- 
port and by tariffs and subsidies, but there 
can be no doubt that these valuable natural 
resources have been, and will be, an ever- 
increasing source of wealth to the Dominion. 
The country has been rapidly developing the 
production of base metals in recent years, but 
there are known to beample reserves. Indeed, 
it is believed that the mineral resources have 
only been partially developed. It is esti- 
mated that, in 1940, about 1,000,000 H.P. 
was utilised in mining. In 1939 Cariada stood 
first in the comprehensive world figures of the 
American Bureau of Metal Statistics in the 
production of asbestos, nickel, and platinum 
metals, and probably radium; probably 
second in gold; third in silver, copper, and 
zine ; and fourth in lead. It is clear that the 
mineral wealth of Canada is a great national 
asset. 


TECHNICAL EDUCATION AND RESEARCH 


Canada provides splendid facilities for 
education in universities. There are twenty- 
one institutions that award degrees to 
some 33,000 students—three for every 1000 of 
the population were in attendance in 1939. In 
comparison with England or Scotland, the 
figures are high. Scholarships and bursaries 
are not so easily granted as in Great Britain, 
Australia, or New Zealand. Nearly half of 
the Canadian students earn their way through 
the university by employment in summer. 
McGill is perhaps the most famous of the 
universities. It has been generously endowed 
by private benefactors, and has won a world- 
wide reputation by its scientific researches. 

The country is still greatly undeveloped 
with a rapidly increasing population, and 
young Canadians have been eager to study 
applied science subjects. A notable tendency 
of the leaders of industry in recent years is 
to ask for men with a university training. 
In 1916 an Honorary Advisory Council for 
Scientific and Industrial Research was estab- 





lished. Grants-in-aid to universities and 
awards for post-graduate training have been 


The 1924 Research Council Act included a 
clause authorising the Council to advise a 
Committee of the Privy Council “ on ques- 
tions of scientific and technological methods 
affecting the expansion of Canadian industries 
or the utilisation of the natural resources of 
Canada.” 

Ontario has established an efficient Ontario 
Research Foundation and there are numerous 
other commercial research, consulting, and 
testing laboratories. The National Research 
Council keeps in close touch with the univer- 
sities and all other organisations concerned 
with research work. Valuable results have 
been obtained in the medical and agricultural 
fields and in other branches of science. 

We may be sure that a great deal of research 
work since 1939 has been concentrated on 
materials, &c., for the war effort. It is esti- 
mated that Canada’s production of war 
supplies for 1943 will be at the rate of 3700 
million dollars per annum, as compared with 
2600 million dollars in 1942, and 1300 million 
dollars in 1941. Those figures will be appre- 
ciated when it is remembered that the gross 
value of all Canadian manufactures in 1939 
was only 3500 million dollars. It is said 
that only about 10 per cent. of wartime pro- 
duction capacity is unsuitable for use in the 
days of peace. 

Thus ends the story of the progress of engi- 
neering works in Canada. It could be greatly 
enlarged, but the main object has been to 
give a general outline of the enterprise and 
triumphs of engineers. The Dominion has 
developed its natural resources, mechanised 
transport and industries, more rapidly than 
any other overseas portion of the Empire, 
and has therefore demanded much more 
space than can be given for the description 
of engineering developments in other parts of 
it. Lord Tweedsmuir said in Canada: “ It 
is the engineer who is the principal Empire 
builder,”’ adding that the record of Canada 
is “‘an unfinished saga.” 

(To be continued) 








The Coal Research Club 





To the July-August issue of Fuel Dr. R. 
Lessing contributes an interesting article on 
the formation in 1921 of the Coal Research 
Club—or “ Union,” as it was then—in celebra- 
tion of its hundredth meeting on July 13th, 
1943. -The Club was the upshot of an after- 
dinner discussion between the late R. V. 
Wheeler and Dr. Lessing. It is comprised only 
of those who have been or are actively engaged 
in true research into the constitution or 
utilisation of coal. 

The limitation of the scope of the Club is 
reflected by the small number of its members, 
who, by strictly enforced rule, bind themselves 
not to make use of their membership for any 
commercial p whatsoever. This is necessi- 
tated by another rule, which forms the raison 
@’étre of the organisation, namely, that members 
undertake to render mutual assistance to the 
best of their ability by information, criticism, 
and suggestion, and to submit to the Club the 
results of their work in advance of publication. 

As it seemed impossible to obtain that free 
interchange of views and facts implied by these 
rules, by the usual methods of scientific and 
technical societies, any pretence at formality 
at meetings is dispensed with. Apart from an 
honorary secretary, there are no officers, and 
the absence of a president or chairman seems 
to be conducive to a free and easy yet orderly 
discussion. A feature which distinguishes these 
discussions from others is that the subject is 
submitted before and not after publication. 
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Modern Railway Signalling Practice 


in America 


By O. S. NOOK, A.C.G.I., B.Se., A.M.I. Mech. E. 
No. 


A GENERAL SURVEY 


AMERICAN railway signalling practice 
during the past twenty years has afforded 
@ most interesting field of study. The widest 
variations in operating conditions are to be 
found in different parts of the country, and 
although the circumstances and track lay- 
outs may differ a good deal from British 
practice, some principles recently evolved are 
far-reaching, and may well have a profound 
effect upon future signalling practice in 
Great Britain and the Empire. Present 
gireumstances are hardly favourable to the 
inception of new and elaborate schemes in 
this country, and the attention of signal 
engineers is now mainly directed towards the 
signalling of improved track lay-outs, run- 


ning loops, by-pass lines, and other facilities 
designed to assist in dealing with the huge 
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wartime traffic on the British railways. But 
already a great deal of thought is being given 
to post-war planning, and as any truly com- 
prehensive national scheme should include 
the modernisation of railway equipment, it 
is well to keep freshly in mind the recent 
American achievements. 

Railway conditions in America offer con- 
siderable scope for bold and imaginative 
design in signalling. Even to-day the aggre- 
gate length of main line. having no signalling 
at all is still very great, and on such lines 
traffic is operated entirely by train orders. 
When, on similar lengths, the need to accel- 
erate has arisen in recent years, the change 
over has been not to manual block working, 
but to continuous track circuiting, colour- 
light signals, and ultra-modern control 
systems, whereby anything up to a complete 
subdivision of the line is controlled by one 
man. At the same time, the very vastness, 
of the American railway system is: im some 
ways a severe handicap when it comes. to 
standardisation of equipment ; in most cases 
schemes involving new developments are 
inevitably on a large scale, and the adminis- 
tration installing such work has very often 
witnessed the marketing of a still more 
striking advance in signalling practice almost 
before its own. plant was complete. The 
same has happened to a lesser extent in this 


four-indication. signals. was installed ; it was 


I 


made between adopting the improved system 
—with new apparatus and the consequent 
multiplication of spare parts to be kept— 
and the standardisation of the older system, 
with manifest advantages from the main- 
tenance point of view, though losing some 
operational convenience and _ efficiency. 
Before proceeding to describe in detail some 
of the more noteworthy of recent installations 
a broad survey of modern American signalling 
practice is presented, and this, combined with 
references to the varying traffic conditions, 
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will provide a background against which the 
newest work may be better appreciated. 


SianaL ASEPCTS 


The diversity of signal aspects is even 
greater than in this country, for, leaving out 
of account the many installations of upper 
and lower-quadrant semaphores, three dis- 
tinct systems of light signalling are in regular 
use ; these are the “ position-light,” as used 
on the Pennsylvania and other lines; 
ordinary colour-light signalling, as used in 
Great Britain, though with a variety of 
different aspects; and a system of colour 
position-light signalling, having indications 
generally corresponding to those of the Penn- 
sylvania, though displayed in coloured instead 
of white light. Common.to all these systems 
is the entire absence at diverging junctions of 
any geographica] form of 
route indicator. Normal 
junetion signalling prac- 
tice is illustrated in 
Fig. 1, which relates in 
particular to a passing 
loop on a single-track 
main line equipped with 
ordinary colour-light sig- 
nalling. This arrange- 
ment is the same as the 
familiar British splitting 
signal, except that. the 
lights are displayed ver- 
tically instead of hori- 
zontally. From the opti- 
cal point of view the 
American arrangement 
would appear to have a 
considerable advantage, 
in that. the lights are 
spaced further apart and 
are. less likely to be confused. It is 
interesting to learn that on one American 
railway a “ green-over-green”’ aspect has 
been adopted in preference to “green- 
over-red.”” This divergence from _ the 
normal code was made on a busy section 
of the Boston and Maine, where a system of 





considered likely that. with a “ green-over- 
red” indication the driver of a train approach- 
ing at high speed would pick up the red 
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restrictive aspect than was actually the ous, : 
brake unnecessarily. : sanatd 

The single green, yellow, and red indig. oo 
tions, representing, in American signalling th 
parlance, “‘Clear,”.“‘ Approach,” and “ Stop » pom 
have their counterparts in position.Llight ‘ns 
signalling as shown in Fig. 2. Four ort 
signalling is extensively used on the Penn, ~~. 
sylvania, and the fourth-aspect “ ap ” Is 
restricting’ is provided by an additiong ee 
unit. At diverging junctions the disposition ewan 
of the signal units is exactly the sume ag jp  terlc 
ordinary colour-light signalling, as shown jy fictio 
Fig. 3, with “approach ” as the least re. means 
strictive aspect displayed to a train raking a pulati 
diverging movement. Fig. 4 shows the of reC 
system of colour position-light signallj 
developed on the Baltimore and Ohio, and 
later used on the Alton. Except that two 
lights instead of three are used for each aspect, ro 
the disposition of the lights for “clear,” 

“ approach,” and “stop ”’ is the same ag on 
the Pennsylvania ; the “ clear ”’ is displayed 
in green, the “‘ approach ” in yellow, and the 
“stop” in red. In certain cases a fourth 
aspect is included, using the diagonal at 

right angles to that of the “approach.” route 

Lunar-white lenses are employed for this “ 
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purpose, and this aspect is used for permitting 
entry to an occupied block section, and is 
termed “caution-slow speed.” It will be 
appreciated that with all three forms of indi- 
cation as used in American: signalling— 
colour-light, position-light, and colour posi- 
tion-light—the underlying principle is the 
same, though, as in this country, individual 
administrations have a habit of modifying 
the existing and generally accepted code of 
aspects to suit their own local conditions. 
A striking instance of this was provided 
recently on the Illinois Central. Increased 
pressure of traffic on a certain section com- 
pelled the conversion of an existing three- 
aspect installation to four-aspect; rather 
than provide additional light units for each 
signal concerned, so as to display a two-light 
indication, this railway installed special 
control apparatus to give a single flashing 
yellow for the fourth aspect. 


INTERLOCKINGS 


There has been little change in the general 
form of power locking frames, or interlocking 
machines, as they are termed in America, for 
‘over twenty years. New machines put into 
\setvice during the past few years embody all 
the firmly established features of construc- 
‘tion, though one notes a tendency to include 
arrangements for speeding up lever operation. 
On power frames both in this country and in 
America it has long been customary to fit 
check locks on point levers, which prevent 
the completion of the lever stroke until the 
actual switch machine has completed its 
stroke, and until the points are bolted and 
satisfactorily detected in their new position. 
By the use of a new type of electro-pneumatic 
point control valve it has been. possible to 
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tting up of routes is thereby done more 
. ickly. While it would appear to be still the 
¥ ‘practice to use interlocking machines 
_with individual levers for each function and 
mechanical locking between levers—at large 
termina! stations and lay-outs where the 
of running is relatively slow, the 
modern trend is definitely towards control 
Js with non-interlocked thumb switches 
stlocations where there is naught but through 
runing and the speeds are higher. The 
interlocking, to prevent the setting up of con- 
ficting toutes, is accomplished entirely by 
means of relays. Here again speed of mani- 
ulation is at a premium, and the majority 
of recent installations are operated on the 


in time to avoid any reduction in speed. 
While the type of lay-out on which these 
automatic interlockings have been installed 
is rare in Great Britain, the principle is 
readily capable of adaptation to many 
schemes of remote control, where it is desir- 
able to limit to the absolute minimum the 
number of functions actually controlled from 
the distant cabin. 


Remote ContTROoL 


Reference to schemes of remote control 
leads on to the vast subject of single-line 
working in America. Until some thirty years 
ago traffic operation on single lines was con- 





ducted almost exclusively by train orders. 
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route system instead of using separate 
thumb switches for each signal and each pair 
of points. 

As in this country, a great deal of work has 
recently been done in eliminating signal 
cabins. Track circuiting, and the use of 
illuminated track diagrams, have enabled 
many lay-outs to be remotely controlled. 
latterly, however, a striking development 
has taken place, in that completely automatic 
interlockings have been installed at certain 
simple junctions. The principle involved 
can be most readily from con- 
sideration of an intersection, on the level, of 
two single-track routes; there is no signal 





FIG. 6—-APPARATUS CASE 


cabin at all, no locking frame, and no panel. 
The home signals protecting the crossing are 
allnormally at danger. The area is, of course, 
fully track-circuited, and on the approach of 
® train the appropriate signals clear, at the 
same time locking at danger those for a 
crossover movement. It is thus a case of 
“first come, first over.” This might at 
first appear to be a risky procedure, particu- 
lariy where fast traffic is concerned ; in actual 
practice, however, the location of the signals 
and of the track circuits controlling their 
operation is such that full braking distance 
is provided when trains have to stop. At the 
same time, when conditions permit of an 


Loop C Loop B 


Over a section of line, say, 50 miles long, with 
ten intermediate passing loops, there would 
preside a train despatcher ; this official, with 
knowledge of all scheduled train movements 
over the section, would arrange “ meets ” 
between opposing traffic at certain pre- 
arranged loops. Thus, on entering the section, 
@ portion of which is illustrated in Fig. 5, the 
driver of a westbound train would be given 
certain orders: to meet “ No. 14 eastbound 
freight’ at loop B, to meet “No. 27 east- 
bound passenger ’’ at loop F, and so on. It 
would be the driver’s duty to wait, on reach- 








uninterrupted run through the signals clear 





ing the i loops, until the particular 
eastbo train arrived. The eastbound 
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trains would, of course, be issued with corre- 
sponding orders, and if they arrived first it 
would be their duty to wait for the west- 
bound train. For very many years traffic was 
conducted on this system without any signals 
at all, though not without many disastrous 
collisions due to misinterpretation of orders. 
Later additional protection was provided 
by the installation of automatic signalling, 
but while this increased the safety of opera- 
tion, it did little to expedite the movement 
of traffic. Train orders remained the basis 
of control, and with it remained the bugbear 
of waiting at loops for the prescribed meets. 

However experienced the despatcher might 


upset his arrangements, and to delay the 
running of a certain train after it had entered 
upon the particular section. For example, 
the westbound train referred to in the pre- 
vious paragraph might have to wait longer 
than was anticipated for the first “ meet ” 
at B; and, following this, on account of 
adverse weather conditions, the train might 
not be able to make scheduled speed after- 








FiG. 7—PLACING RELAY HOUSE IN POSITION 


wards. On the other 
No, 27” me be making good time, and 
reach loop F some time before the west- 
bound train arrived ; it would, in fact, have 
been far more convenient for the trains to 
meet at loop E.. But the despatcher cannot, 
at that stage, alter the orders and the east- 
bound passenger train has to suffer a con- 
siderable delay. It was to keep trains con- 
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Fig. 8—FOUNDATION FOR SIGNAL POST 


tinuously under the control of the despatcher 
that sundry schemes of remote control were 
installed, but until the principle of centralised 
traffic control—or C.T.C., as it is usually 
abbreviated—was developed the distance 
from the signal cabin at which remotely con- 
trolled lay-outs could be made an economic 
proposition was limited by the relatively 





be, many factors could easily combine to 





high cost of the electric cable. The use of 
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the C.T.C. coding system, whereby traffic on 
stretches of 50 to 100 miles of single-track 
main line can be controlled on no more than 
two line wires, has opened up a vast field for 
development. But while this principle was 
originally introduced for despatcher control 
on single lines, its use has lately been extended 
to cover almost every condition of traffic 
working in America, including the remote 
control of busy interlockings on the double- 
track main line of the Pennsylvania between 
Pittsburgh and Chicago. The most recent 
development of C.T.C. obviates the need for 
any new line wires at all. Utilising the prin- 
ciple of carrier telephony, the codes for con- 
trolling signal and point operation at distant 
stations are conveyed on the existing tele- 
phone lines using carrier currents at a fre- 
quency a little higher than that of ordinary 
speech. 

While in remote districts, and through- 
running junctions, on two and even four- 
track main lines, the tendency is everywhere 
towards coded control on the line wires, so, 
equally in the running rails, are coded currents 
coming*into general use in track circuiting, 
particularly where cab signalling and auto- 
matic train control is installed. In auto- 
matically signalled territory the use of coded 
track circuits has eliminated the use of line 
wires, while the different coded currents 
flowing in the rails when picked up by an 
inductor on the locomotive, and .amplified, 
provide an ideal means of operating a system 
of continuously controlled cab signalling. 
Since the publication of a series of articles on 
“ Automatic Train Control’’* some interesting 
projects, then foreshadowed, have been put 
into commission. The Pennsylvania alone 





has 3427 track miles (12364 route miles) 
equipped with continuous cab signalling and 
no fewer than 2414 locomotives are fitted. 
The foregoing mileage includes complete way- 
side signalling of the position-light type 
previously referred to. But in 1940 that 
company brought into service a 48-mile-long 
section, equipped with cab signalling, but no 
wayside signals at all except at certain inter- 
mediate junctions. For the major part of 
this section entire reliance is placed upon the 
cab signal indications. The Central Railroad 
of New Jersey has also put-into commission 
a similar, though considerably shorter, 
installation. ‘These are not, however, the 
first instances of lines where the wayside 
signals have been eliminated. Three other 
major companies are operating, in the aggre- 
gate, 1730 track miles, continuously track- 
circuited, but having no wayside signals ; in 
all three cases, however, the locomotives 
concerned are fitted with automatic train 
control apparatus in addition to cab signal- 
ling. It may be added that one of the routes 
so equipped is the Chicago and North- 
Western, over which streamlined diesel- 
driven trains are operated at speeds of 
100 m.p.h. and more. 


MopERN CONSTRUCTIONAL PRACTICE 


To conclude this preliminary survey some 
mention may be made of the latest develop- 
ments in constructional practice. A good 
deal of attention is now being devoted to- 
wards lessening the work involved on the 
site. During winter months, particularly on 
railways running through mountain country, 
there are many weeks when bad weather 
conditions hold up installation work alto- 


practice to leave all the wiring-up to be done 
on location, constructional work has not 
proved economic on that account. To reduce 
outside work to the absolute minimum, ona 
number of recent installations the apparatus 
cases have been fitted up complete in the 
shops and fully wired, so that only external 
connections have to be made on site. Fig. 6 
illustrates a typical example of a unit sent 
out complete from the manufacturers’ shops. 
Special measures must necessarily be taken 
to safeguard the track circuit relays during 
transit, but any such troubie taken is amply 
repaid by the speed and convenience of 
installation. Associated with modern remote 
control schemes, automatic interlockings, and 
such-like, there is naturally a considerable 
amount of local wiring ; the practice of using 
shop-wired apparatus cases has lately been 
extended to the use of fair-sized relay 
“ houses ”’—substantially built steel units, 
large enough to contain the entire local 
apparatus for a small automatic interlocking 
or remote control lay-out. These ‘“ houses” 
are also fitted up complete and despatched 
to the site fully wired. Fig. 7 shows one such 
unit being lowered into position. The 
Louisville and Nashville Railroad has applied 
this practice of shop wiring to its own 
workshops. Cases and apparatus are pur- 
chased separately and the wiring done in the 
railway shops at Decatur. An interesting 
point about this particular work is that the 
cases are very often wired by the men who 
will eventually have the job of maintaining 
the installation; thus they become fully 
acquainted with the circuits before they take 
over responsibility for maintenance. With 
the same object, of reducing to a minimum 
the time spent on the actual site in installa- 








* Tue Encoineesr, July 12th, 19th, 26th, August 2nd 
and 9th, 1940. 
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foundations are being widely introduced. 
The difficulty with many such foundations is 
that they 4re very heavy, and require special 
jgokle for lifting them. Recently, however, 
a section»! type of foundation has been intro- 
duced, which, although exceedingly massive 
and capable of supporting a tall signal post, 
can be installed in about fifteen minutes 
after excavation has been completed by a 

of four men without any derrick or other 
year. The complete foundation con- 

sists of three parts—a cap, a base, and a 
jarrel, the assembly of which is shown in 


. 8. 
* good deal of attention is being paid 
nowadays to speed in maintenance, particu- 
larly towards the replacement of vital parts 
with the minimum of interference to traffic. 
In Great Britain the former London Electric 
Railway (now part of the L.P.T.B. organisa- 
tion) began to use track relays with detach- 





able terminal boards some years ago, with 
the object of making a relay mechanism 
replaceable without any disturbance to the 
wiring. In America this principle is being 
applied to a great variety of signal apparatus, 
including the relays of searchlight type colour- 
light signals ; but here again speed in chang- 
ing over is the prime necessity of any design. 
To meet this desideratum a plug-in type of 
terminal connection has been developed, 
which makes the changing of a cabin relay 
as swift an operation as the insertion and 
withdrawal of a household electric plug con- 
nection. With a searchlight signal, mounted 
near the top of a tall mast, so rapid a replace- 
ment could hardly be expected ; but a design 
that permits of a relay mechanism being 
changed in less than five minutes is a boon 
alike to the maintainer and to the traffic 
department. 
(To be continued) 








Dry Docks for United States Navy 


No. I 


1941 the United States Navy had under 
| Serer a total of 697 vessels—rightly 
considered an impressive schedule. On July 
Ist of 1942 there were building for the Service 
3930 vessels, distributed among the various 
dassifications of combatant, auxiliary, patrol, 
mine craft, &c. Most of those additions to the 
fighting fleet were well advanced, and with 
unusual dispatch at the date mentioned. 
But incidentally it had become necessary to 





of capital ships for dry-docking, but also to 
be used for the actual building within them 
of certain of the ships. 

No secret was made of the fact that the 
Navy Department during the years imme- 
diately preceding 1941 was engaged in 
lengthening and otherwise improving a 
number of the older graving docks at different 
naval stations. Then, with participation in 
the conflict seemingly inevitable, the Navy 
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the dock excavations. so that the concrete 
work could be done in the dry. The tremie 
method that has been employed in building 
docks in recent years at the United States 
naval stations was originated by Rear- 
Admiral Frederic R. Harris (Ret.), of the 
Civil Engineer Corps of the U.S. Navy. Rear- 
Admiral Harris during his active service was 
at one time Chief of the Bureau of Yards and 
Docks. Nine years after his retirement he 
organised Frederic R. Harris, Inc., engineer- 
ing consultants specialising in dry docks and 
other port facilities. 

Rear-Admiral Harris first made use of 
tremie-placed concrete in connection with 
the offshore end of a graving dock built at 
Erie Basin, Brooklyn, N.Y., in 1927, for the 
Rohins Dry Dock and Repair Company. 
The outer or entrance end of that dock had 
to be built in open water, where the harbour 
bottom was mainly ing sand with 
boulders embedded in it. The procedure 
consisted of dredging to the desired depth and 
placing upon the cleared area a blanket of 
broken stone. Through that blanket and 
down into the subsoil steel piles were deeply 
driven, their upper ends projecting a short 
way above the broken stone, and were later 
embedded in the tremie concrete of the floor 
slab of the dock. The floor sections were 
poured into fabricated metal forms or trusses, 
and each of these floor sections extended the 
full width of the dock floor, the outer ends of 
each unit section projecting beyond the land 
sides if the subsequently poured side walls. 
The tremie-poured side walls were raised in 
lifts up to tide level and also within steel 
forms. The steel used in both the bottom 
trusses and the side wall forms was embedded 
in the concrete to provide permanent rein- 
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METHOD OF MOORING FLOATING EQUIPMENT FOR 


provide added facilities for overhauling and 
repairing vessels exposed to the wear and 
tear of wartime ‘service or possibly damage in 
combat. Because of that situation, the 
Bureau of Yards and Docks has been and 
still is strenuously engaged in constructing 
4total of twenty-eight shipbuilding and grav- 
ing docks at points on the Atlantic and Pacific 
coasts of the country where they will best 
serve their purpose. Some of the largest of 
these graving docks have been especially 
designed not only to accommodate the biggest 
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£14/20' Positions of floats shown thus: “77 


Float No.32 Setting floor truss No.I2 

Float No.20 Driving steel piles,rows No.i57& 158 
Float No. 21 "» 4» 9 Noi57& 158. 
Float No.!7 Placing truss seats 

Float No.I6 Stone spreader 


Department started work on the largest of 
new graving docks at Philadelphia, Norfolk, 
New York, and at San Diego and Long Beach, 
California. The first of the docks substan- 
tially completed at the Philadelphia Navy 
Yard is similar in size and type to those 
still under way at New York and Norfolk, Va., 
and all are being constructed by a much 
improved method for placing tremie con- 
crete. The docks on the southern coast of 
California are being constructed by a different 
method which has made it possible to unwater 
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CONSTRUCTION OF DOCK 


forcement. The purpose of the projecting 
outer ends of the concrete floor units was to 
form a shelf, at each side of the dock, to 
take the downward thrust or weight of the- 
backfill placed between the side walls and 
the outlying slopes of the excavation, and so 
help the floor System and the underpinning 
piles to resist any upward hydrostatic pres- 
sure that might develop under the floor at 
certain stages of construction. Novel as the 
design was, and combined as it was with the 
use of tremie-placed concrete, that graving 
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dock at the Erie Basin was made ready for 
service in less than two years, and was com- 
pleted well within the cost originally esti- 
mated forthe work. The method was devised 
to meet an unusual situation, and probably 
was not expected to serve as a basis for future 
dry-dock building. But its success did estab- 
lish a promising precedent that has found 
later application, when much needed. 
Subsequently, at Pearl Harbour, in the 
Hawaiian Islands, the Navy built a large 
conorete graving dock, but employed a 
different method in doing the work. That 
dock cost the U.S. Government 8,400,000 
dollars, and took about six years to build 
because of difficult foundation conditions. 
The formation excavated for the dock is of 
coral, with interspersed lenses of lava and 
silt, and it was found impossible to unwater 
the site, and recourse was had to “a very 
complicated and costly method,” as explained 
by Rear-Admiral Moreell. The dock was 
built by floating sections successively into 
place and lowering them to their assigned 
positions. Experience gained there indicated 
that it would be impracticable to construct 
larger docks in the same way, not to mention 
the excessive cost that might be entailed. 
Therefore when the Bureau of Yards and 
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Docks was called upon later on to construct 
a much larger concrete graving dock at Pearl 
Harbour, Rear-Admiral Harris was employed 
as a consultant. The dock was built in 
twenty months, saving a year on the time 
allotted, and the structure was ready for use 
shortly before the Japanese attacked Pearl 
Harbour on December 7th, 1941.. Two days 
afterwards it was possible to place in that 
dock a large ship that had been damaged at 
the time of that assault. 

In building the Pearl Harbour dock, the 
Harris method, as earlier devised, was 
modified, only the bottom or floor sections 
being tremie placed. The side wall sections 
weré poured in the dry and the concrete was 
placed within narrow transverse cofferdams, 
one for each wall. By that arrangement 
only the cofferdams had to be unwatered. 
While the method had merit, it was some- 
what complicated, and caused delay, owing 
to the fact that the stee] sheeting for the side 
wall cofferdams had to be removed after each 
use and put to service again a number of 
times. There were other drawbacks that 
added to the work, and the time consumed. 
Notwithstanding, that dry dock was finished 
within a trifle more than two years. The 
dock bottom was anchored to the subsoil 
with numerous steel H piles driven deeply 
into the ground to resist uplift of the floor 
system when the dock was unwatered and 

to upward hydrostatic pressure. 


to the method utilised in constructing the 
floor system of the Erie Basin graving dock. 

The next time the Bureau of Yards and 
Docks had recourse to the Harris method 
was while building some smaller and shallower 
graving docks for destroyers and other com- 
paratively light-draught vessels. Those docks 
were constructed at Pearl Harbour and at the 
Mare Island Navy Yard in California. The 
lesser size of these docks permitted somewhat 
simplified and withal expeditious operations. 
The tremie-truss forms for the floor sections— 
like those first used for the graving dock at the 
Erie Basin—extended beyond the land sides 
of the side walls, and each floor truss carried 
near its outer ends a surmounting A frame 
brace that supported an H beam waler at its 
top. From that waler a line or wall of steel 
sheeting was suspended to serve as the land- 
ward panel of a side wall form section, and the 
lower ends of that sheeting were embedded 
in the. upper course of the tremie-poured 
concrete of the floor slab; also the canted 
transverse brace of the A frame was similarly 
embedded at its lower end in the floor con- 
crete. The sheet piling curtain of the side 
wall forms made it possible to put the back- 
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This part of the work subscribed in principle 





filling against the side walls at an early stage 
of the work, and when that was done—with 
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the backfilling pressing down on the project- 
ing shelves of the tremie-placed concrete 
floor sections—those shallow docks could be 
unwatered, and the remainder of the work on 
the side walls and the finishing of the dock 
floor could be undertaken. The building of 
those graving docks was carried forward 
rapidly. 

The foregoing outline of what was done 
at three periods in the development of the 
Harris method for constructing tremie- 
placed concrete dry docks should make it}. 
easier to comprehend the procedure followed 
for the very large docks that the Navy 
Department has recently been hastening 
toward completion at the navy yards in 
Philadelphia, Norfolk, and New York. The 
first dock at Philadelphia has been the most 
advanced, and as all these graving docks are 
substantially identical in their dimensions 
and principal characteristics, a description of 
what has been done at Philadelphia will 
cover génerally the procedure followed at the 
two other naval stations mentioned. Two of 
these identical docks are at each of the naval 
stations named. Each dock has a width of 
150ft. and an effective length of 1100ft. The 
depth of water over sills differs at the three 
locations. The docks at Philadelphia have 
their sills 33-8ft. below low water, and each 
structure will cost in the neighbourhood of 
10 million dollars. 

Excavating the area for the first of the 


“ores 
July 3rd, 1940, using a 15-yard dipper 

and a 74-yard clamshell dredger, the dredged 
area extending inland from tho ‘Delayay 
River bank for about 900ft. In the 

of seven days of work the larger 
excavated about 100,000 cubic yards ¢ 
material, which was moved away 

scows to the opposite side of the river for dis, 
posal by a suction dredger, in maki 
reclaimed area. The basin for the first 
was dredged to a depth of 53ft. below Joy 
water, and with a bottom width of 216ft, ang 
a top width of 436ft. The excavation forth 
paralleling second dock was begun 
months later, the centre lines of the two docks 
being 440ft. apart. The side slopes had g 
ratio of 1 on I}, and the nature of tire ground 
did not require any piling around tho excayg, 
tion. The spoil from the first dock totalleg 
substantially 1,260,000 cubic yards. Work 
on the two dry docks at Philadelphia and ong 
at the Norfolk Navy Yard, Portsmouth, Vg. 
was awarded by the Bureau of Yards and 
Docks to Drydock Associates, a combination 
of three well-known contracting firms— 
Spencer, White and Prentis, Inc., Foley 
Brothers, Inc., and Merritt, Chapman and 
Scott Corporation. Each concern brought to 
their contract the best of its experience in its 
given normal field of specialised activity. 

When the dredging was finished for the 
first dock at Philadelphia (designated as 
Dock 4 by the Navy Department), a blanket 
of crushed stone, having a minimum depth of 
2ft., was spread over the whole floor area, 
The stone was small enough to pass through 
a 3in. square, but was retained on a 2in, 
round mesh or opening. Before the stone 
was placed on the bottom of the excavation, 
a drag, consisting of I beams, was used to 
smooth the area, and after the stone was 
deposited on that water bed it was levelled 
off by means of the same large drag. This 
was necessary to provide a uniform seating 
for the steel forms for the tremie-placed con- 
crete floor of the dock. 

Before any of the forms were lowered on to 
the prepared bed steel H piles, spaced longi- 
tudinally about 6ft. apart and transversely 
at 5ft. intervals, were driven by pile drivers 
into the underlying soil. Each pile was 
60ft. long and weighed 3420Ib., and the 
upper ends of the piles projected 3ft. above 
the surface of the stone blanket. The long 
piles were used so as to pass through an upper 
soft layer of ground and to enter well into 
an underlying firm stratum, so as to anchor 
them securely to afford ample support for 
the loads that might be laid upon them by 
the dock during any operating condition. 
All told, 6825 of these piles were driven. The 
projecting upper ends of’ the piles are 
embedded in the lower course of the con- 
crete of the floor units. 

The piles were required to be driven with 
an accuracy that permitted a tolerance not 
exceeding 7in. from the specified location of 
each onthe plans. To achieve this, the drivers 
were equipped with a special telescopic sub- 


marine extension of the usual leads, so as to 
guide and to hold a pile in. its prescribed 


position while being driven by a McKiernan- 
Terry hammer. The transverse alignment for 
the pile drivers was insured by jin. cables 
extending across the excavation from batter 
boards at each side of the dock area, where 
surveyed points had been precisely estab- 
lished. The cables were calibrated for sag, 
and at each end they were fastened to the 
designated markers for each line of piles, 
and there were also markers on the cables for 
the position of each pile. At the front of the 
pile driver there was a working platform, 
and in it a hole for the submarine lead. That 





two docks at Philadelpha was started on 


hole was used, together with a plumb bob and 
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e square, to spot accurately the position 
pay pile to be driven. The fin. cable 
ing the dock area was so approached 
+ the centre line of the submarine lead 
andthe plumb bob hung from that cable were 
brought over the given point on the working 
tform, and then the large square served to 
jocate the exact position for the pile. It 
was, of course, essential to keep the floating 
pile driver carefully trimmed, so that the 

jeads would be vertical. 
The floor slab of Dock 4 is 14ft. thick 
vertically and 12ft. wide for each floor unit. 
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ISOMETRIC DRAWING SHOWING 


The steel floor forms extended for the full 
width of the concrete structure, with their 
outer ends providing the base forms for the 
side walls. The concrete for these ends was 
poured after the concrete for the floor slab 
unit had been placed in the form and had set 
sufficiently to begin the work of pouring the 
concrete for the contiguous side wall sections. 
The surmounting side wall forms were set 
on the floor forms, and: when the wall forms 
were in position then the tremie-placed con- 
crete for the side walls was poured con- 
tinuously from subgrade up to the top of the 














forms for the given section. The steel of the 


forms was embedded in the concrete and 
proves reinforcement. For a height of 44ft. 
tom the bottom upward, the side walls are 
each 15ft. thick. Near the top of the tremie- 
poured part of each side wall, the wall form 
carried a steel A frame, somewhat similar in 
arrangement to that used in connection with 
the shallow concrete graving docks built by 
the tremie method at Pearl bour and the 
Mare Island Navy Yard. From the landward 
side of each A frame was suspended a con- 
tinuous bulkhead of 20ft. steel sheet piling, 
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CONSTRUCTION OF DRY DOCK 


the bottom 2ft. being embedded in the upper 
course of the tremie side wall and the 18ft. 
remaining standing upright to provide the 
landward side of the form within which 
concrete was to be placed in thé dry. Upon 
completion of the tremie wall sections this 
sheet piling cofferdam made it possible to 
backfill the outlying excavation while the 
work of carrying the side walls up in the dry 
could go forward simultaneously. Also with 
the tremie walls in place and the backfilling 
substantially concluded, it was practicable 


work within the dock in the dry. In case 
of Dock 4 the interior surface layer of each 
side wall, which covers the steel form struc- 
ture, was placed after unwatering, and so, 
too, was the upper course of the floor of the 
dock. The side wall veneer is 2ft. thick, 
while that of the floor slab is 24ft. thick. In 
the latter are located the drainage systems, 
and about 500 insets for the keel blocks. 
(To be continued) 
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“Land Drainage” 





WE have just received from Gwynnes Pumps, 
Ltd., a copy of a handsome book which has all 
the qualities of a pre-war publication. In the 
preparation of it, Sir William Tritton himself 
has, we believe, played a leading part. It opens 
with a brief but informative account of the 
drainage of the Fens, which is, in its way, one 
of the most exciting pages in the history of 
England. 

The early devices for raising water were 
operated by man or animal power, but the use 
of the windmill came in by degrees, and was 
followed by the steam engine operating recipro 
cating pumps. The 30 H.P. engine of 1819-20 
may have been the first of these. By 1852 it 
has been estimated that sixty steam-driven 
mills were in work in Lincolnshire and other 
fens. But a change was at hand. At the Great 
Exhibition of 1851 both Gwynne and Appold 
showed their centrifugal pumps. in action. 
They made a great sensation, and John Gwynne 
was so convinced of the superiority of his pump 
for land drainage that he determined to press 
on with its manufacture. The centrifugal pump 
had been brought to his attention by his brother 
George, then working in America. George was 
a chemist with a mechanical engineering bent, 
but it was John who attacked the scientific 
design of the new pump. In 1848, being then 
forty-eight years of age, he left Antrim, where 
his family had an interest in an engineering 
works, came to London, and set up a works at 
the foot of Essex Street, almost on the site of 
the Temple Library. But he had to meet the 
rivalry of Easton, Amos and Sons with the 
Appold pump, and in 1862 a competitive trial 
was conducted by Zerah Colburn, then Editor 
of Toe Encrveer.* He found that the efficiency 
of the Gwynne pump exceeded that of its rival 
by 16 per cent. 

John Gwynne had died in 1855, and his son 
James reigned in his stead. Under him progress 
continued, and a new works was built, slightly 
to the west of the original site. Then the 
building of the Embankment began to hamper 
the work, and a move was made to Holborn. 
The next step in the history of the firm arose 
through a family difference, which led to John 
and Henry Gwynn dsons of the founder 
—building the works at Hammersmith, whilst 
James continued at Brook Street, Holborn. 
It was not till 1904 that the family quarrel was 
adjusted through the good offices of Henry 
Marshall, of Gainsborough, and an amalgama- 
tion was effected, the Brook Street site being 
sold to the “‘ Prudential.’’ James retired, but 
his son Nevile joined his uncle at Hammersmith 
and the firm became Gwynnes, Ltd. In 1927 
another move became necessary, and the firm 
transferred itself to Lincoln, where, owing to 
ample space, the works could be laid out on 
up-to-date lines. 

After dealing with the history of the firm, 
which we have summarised above, the book 
turns to the technology of centrifugal pump 
design, and shows by many admirable photo- 
graphs how it has been modified to suit circum- 
stances and how the capacity and efficiency have 
grown in the course of years. It explains both 
the difference and similarity of the ordinary 
centrifugal pump, the turbine pump, the mixed- 
flow pump, and the screw pump, and claims 
that “the difference is only one of proportions, 
because the basic idea of the conversion of 
velocity of liquids into pressure is common to 
‘all and each, They are all of one family.” 

Both historically and technically, the volume 
is one on which the authors and producers may 





to unwater the dock and to do the remaining 


be heartily congratulated. 





168 


THE ENGINEER 





Ava. 27, 1943 











Ghe Engineer 
AUGUST 27, 1943 








Contents 





THE ENGINEER, August 27th, 1943 


A SEVEN-DAY JOURNAL (0.0... ce ccs ce ane 159 


LEADING ARTICLES— 


THE HORSEPOWER OF AIRORAFT ooma 
INDUSTRIAL RECONSTRUCTION ... Se 


SPECIAL ARTICLES— 
Dry Docgs FoR UNITED STaTEs NAVY. 


ENGINEERS AND THE BRITISH EMPIRE. 
Tilus. 


No. I. 
“No. VL. 


.. 160] 3 : : 
seneeule’ Mokiee a ities iiaaia “baits! ES it back 8 Fortunately, the dilemma. is short 
OA. 0. e+ 162 i 
ei a .. i Oe): fey 7 2 lived, since the ammunition available—the 





ANGLO-AMERICAN CO-OPERATION AFTER THE WAR 172 

CoaL RESEARCH CLUB . 16 

ELECTRIC CABLE FavLt ‘Locaron’ AND D VULOANISER. 
(Iilus.) . RTS 





Laxp DRAINAGE ... 167 
MEDIUM ARTILLERY WITH DUAL SERVICE CARRIAGE 176 
STEERING EXPERIMENTS. No. V. —, Be Ec 175 
TRUNK TELEPHONE SERVICE... eet 


LETTERS TO THE EDITOR— 
THE MACHINE TOOL TRADE AND Post-WaR Con- 


DITIONS A HOS Ee hs a pe Be 
RECOVERY OF LUBRICATING OIL ON A SMALL SCALE 170 


NEWS AND NOTES— 


AMERICAN ENGINEERING NEWS... ... ... ... «.. 174 
FORTHOOMING ENGAGEMENTS ... .... ... ... ... 178 
MARKETS, NOTES AND NEWS... 2... ws. cee eee 177 
NOTES AND MEMORANDA  ...« 00.0 20. 0s cee eee 178 
sixty YEARS AGO Sb ABE ley Pda P ae! Oe IEE 











Paper restrictions make it impossible to 
increase the number of subscribers. 
New subscriptions can in future only be 
accepted for inclusion on the waiting list. 











The fact that made of raw materials in 
short supply owing to war conditions are adver- 
tised in th or described in its editorial 
columns aon not be taken as an indication 
that Phineas available for export. 
ee ee at an tn ait et ae 

an 

formation of the ee ee 
oF the se =e ihe pape poe wg pce 
SU. can 

direct from this office 
® ,° For Subscription Rates, see page 2 of Advertisements. 

“ol AS ie Sones Be ene Se ae 


the name and 

proof ad faith PN oepbcrapn on bay aye woh edly 
@. 

mous communications. 


name 
incon- 





*,°* No undertaking can be given to return drawings or manu- 
scripts ; correspondents are ans therefore vequstted to heap oapies. 
CHANGES OF ADDRESS 
*,* Wil note that in all advices regarding 
changes of address tt is necessary to both old and new 

as our lists are kept by towns. Advices 
of this nature should reach us by the post Wi 
to the alteration. 


Postal Address : oN onden W 28, Essex Street, Strand. 








THE HORSEPOWER OF AIRCRAFT GUNS 


FaMILisR as one grows with estimates 
of the power of aircraft engines, one 
rarely hears anything about the horsepower 
exerted by their guns. In a way, this 
is strange, for all writers of books on the 
internal combustion engine claim the gun 
as one of their brood. Indeed, in the days 
of the flying piston engine, the relationship 
must have seemed very close indeed. The 
kinetic energy given by the gun to its pro- 
jectile measures the work done per stroke, 
and this multiplied by the number of rounds 
fired per minute—in other words, the strokes 
per minute—gives the rate at which work is 
done, and therefore the horsepower. A 
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165) forward and 2500 H.P. of gun power pushes 


lately made by Mr. P. G. Masefield, reveals 
in striking fashion the remarkable increase 
in gun power in the years covering the two 
World Wars, an increase even greater than 
that of the power of the engines them- 
selves, striking as that is. He shows 
that in 1918 the twin machine guns 
of the “Camel” and “SE5” gave in 
all 60 H.P. to 70 H.P., whereas in the present 
war the power rose to over 600 H.P. in the 
early “ Hurricane ” and “ Spitfires,” and in 
later types of the same aifcraft has exceeded 
2500 H.P. 

This impressive growth naturally leads 
to the question, What happens when a 
2000 H.P. engine forcefully pulls the aircraft 


number of flying pistons—limits the operation 
of the gun to so few seconds that the recoil 
has little time to take effect. When in due 
course the jet-propelled aircraft arrives, its 
“ammunition ” will merely be molecules of 
air, and of them at least the supply will not 
fail. The object of the aircraft gunner is to 
inflict lethal damage on the enemy as early 
in the fight as possible—-preferably before 
the enemy has had time or opportunity to 
get his guns to bear. Gunfire, if it is to be 
effective nowadays, involves the penetration 
of armour, and the projectiles must be of 
adequate size and have sufficient velocity 
to ensure this. The advantage of having also 
@ rapid rate of fire is that it enables a suffi- 
cient number of projectiles to be fired during 
the exceedingly brief time of combat to make 
it probable that a sufficiency of hits will be 
obtained, the number depending equally on 
the quality of the gansight and the thorough- 
ness of the training of the man behind it. 
The fighter can attack any hostile aircraft 
which it can outfly from any direction it 
chooses, and the aligning of the aircraft auto- 
matically aligns the gun. When a bomber 
has to defend itself, it must be ready for the 
attack to come from any direction whatever, 
and its power-operated turrets must be able 
to be swung rapidly into the right position, 
so that deflection shots can be got in as soon 
as the enemy is within range. The gun that 
first opens fire is at a great advantage, and 
this favours the larger calibres, especially if 
enough guns are carried to make a hit likely 
before the range closes sufficiently to let the 
enemy return the fire. In deflection shots 
there is much to provide for, not only the 
changing range, the gravit¥ drop.of the pro- 
jectile, and the deflection due to the intense 
cross wind, besides the difficult prediction of 
where the target will be when the projectile 
arrives. Judging from results, it seems that 
the Americans and ourselves have given more 
attention to such matters than have the 
Germans, Italians, or Japanese, so that 
despite the excellence of the German 
‘* Mauser ” cannon, we are technically ahead, 
as well as having the advantage which comes 
from giving more time and trouble to the 
training of our men. The vigorous nature of 
“ Fortress’ gunnery is well known; ex- 
pressed as horsepower, it is most impressive, 
being no less than 3600 H.P. It and the 
“ Liberator ” (3000 H.P.) are far ahead of 
their contemporaries in this respect, but 
being intended for daylight operations, high 
gun power is essential, even at the cost of 
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“* Lancaster,” 
territory at night, have, and need, mug 
less ; their power is given as 770 H.P. 
highest powered of the German bombe, 
appears to be the “ Me 210,” with nearly 
2000 H.P., which may be compared with 
our “ Mosquito,” which in one of its many 
forms has close on 3000 H.P. 

The enemy certainly showed a remarkabl, 
lack of foresight when they sent ‘‘ Heinke}” 
and “‘ Dornier” day bombers to invade yy 
during the Battle of Britain, knowing that 
those aircraft could each only concentrate 
one-eighth of the fire power they would haye 
to meet in the fighters opposing them—ap 
illustration perhaps of Air Marshal Tedder’ 
remark that the enemy little understands air 
power. In his survey of this interesting field, 
Masefield concludes with the suggestion that 
with present types of guns, turrets, and 
stowage capacity, the fighter may be expected 
to reach 3500 H.P., and the day bomber 
over 4000 H.P. The race for gun power jg 
far from over. 


Industrial Reconstruction 


Ir is not often that a steel maker departs 
from the somewhat aloof attitude which 
leaders of the industry habitually assume to 
take the public into his confidence on his 
views of trade politics, although this attitude 
may be a loss both to the industry and the 
country. Mr. A. C. Macdiarmid, the head of 
Stewarts and Lloyds, Ltd., the great tube- 
making concern, has recently presented, in an 
article in the Sunday Times, the case for 
“ ordered ” industry. Mr. Macdiarmid gives 
an able and thoughtful view of the post-war 
reconstruction of industry. To his practical 
mind, it is wrong to assume that we shall have 
to solve “a new problem thrown up by the 
war.” ‘‘ The problem,”’ he says, “ has been 
with us for many years—and in an acute form, 
long before the war. It was, in fact, inherent 
in the social, political, and industrial growth 
of the pre-war period. War has merely 
emphasised its importance and increased the 
tempo of the discussions.” Whilst this 
judgment may be somewhat general in its 
character, it contains a considerable amount 
of truth, since the success of any trade policy 
must depend in its final result upon the 
volume of business it is able to attract. At 
the same time, it can scarcely be doubted 
that the war has at least introduced some new 
factors and strengthened others which will 
have to be taken into account in a period of 
post-war reconstruction. Old problems will 
have to be solved, but it does not follow that 
they must be solved by old methods which 
were only partially successful in the pre-war 
period, or that old objections to well-known 
methods will not have as much force after the 
present war as before it. Mr. Macdiarmid 
claims that “‘ we all have the same aim, to 
the achieving of which no personal or vested 


interest or intellectual pride can be allowed 


to stand in the way—the winning of a right- 
eous and enduring peace and the creation of a 
land .. . fit to nurture many future genera- 
tions of happy citizens. The achievement of 
this aim will be profoundly influenced by 
whether or not we find for ourselves the right 
place that industry should occupy within the 
social and political structure, and the right 


method of getting it there.” 
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enable industry to fulful its functions a state 
of affairs must exist where it is permitted 
to earn, can earn, and does.earn, in the face 
of all fair competition at home and abroad, 
sufficient to enable it to (1) reward adequately 
the workers in industry and provide condi- 
tions that we can be proud of ; (2) spend such 
sums on development and research as will 
keep us in the forefront of world invention 
and technique; (3) collect together and 
adequately remunerate the best brains for 
such development and research ; (4) provide 
the consumer with the best article at the right 
price; (5) add to the national wealth the 
fruits of a constantly developing export 
trade ; and (6) give a fair return to those who 
have risked their money in support of and 
by investment in industry. The policy that 
can achieve this, in Mr: Macdiarmid’s view, 
is one of international trade agreements and 
co-operation, and he recites the history of the 
tube cartel which existed before the war, and 
which he claims worked to the benefit of the 
British tube industry. ‘He points the moral 
of this example by stating that in 1935 
“Germany made the excuse of the obliga- 
tions arising from the cession of the Saar to 
break the cartel and flood the market with 
tubes at prices which bore no relation to cost 
of production, and there can be no doubt that 
she took this action in order to smash the 
British tube industry’s war potential. The 
British tube makers, however, were able to 
compete with her and to increase their export 
tonnage.” In 1936 Germany approached the 
British tube makers for the “ granting of an 
armistice.” There is, of course, another side 
to the policy of cartels and international 
trade agreements carried out by individual 
trades. One objection is that too often a 
cartel exists entirely for the object of further- 
ing the interests of one particular trade to the 
exclusion of all others, and not infrequently 
acts to the detriment of others. In Mr. 
Macdiarmid’s words, however, “ these indi- 
vidually created bodies must be subject, not 
only to the ordinary constitutional control 
of Parliament, but to specific controls to be 
provided by Parliament, possibly in the form 
of individual tribunals.” In the past the 
difficulty has been to establish tribunals 
which would have alike the confidence of 
industrialists and “the public. The now- 
defunct Import Duties Advisory Committee 
probably nearly approached the idea, but 
even that body was subject to strong critic- 
ism that it watched more carefully over 
industry than other interests it was supposed 
to protect. In the United States a section 
of the Department of Justice has been 
appointed to review the activities of cartels, 
and, according to the American Press, is 
investigating one of the most powerful—the 
International Tin Cartel. In this country 
the Board of Trade presumably would have 
to undertake this work, but it is doubtful 
if it has the machinery to carry it out 
in a thorough and comprehensive manner, 
especially as before the war the Government 
showed some partiality towards this trade 
policy. The establishment of some super- 
visory body, endowed with the necessary 
legal powers, would be essential in the 
interests of the community, as Mr. Mac- 
diarmid frankly admits. In the past such 
success as attended the cartels was largely 
because they were dealing chiefly with un- 
cartelised industries. It is - difficult to 


visualise a world in which all industries were 
cartelised ; but it is open to doubt whether 
there would be less confusion than in the 
unregulated days. 

It is clear that after this war world 
industry will have to be reconstructed on a 
scale never before attempted. It also seems 
likely that the Government .determination 
to continue control for a period after the 
war will give a breathing space during which 
industrial problems can be carefully con- 
sidered. The extension of wartime controls 
to peaceful pursuits, however, will present 
a problem in itself. There are in existence 
already American and British schemes for 
reconstructing finance and currencies, which 





would profoundly affect international trade. 


If either of these plans, or an amalgamation 
of them, is adopted by the world’s Govern- 
ments, reconstructed industries would have 
to be fitted into its framework, and the com- 
plexities of the industrial problems would be 
increased enormously. It seems obvious 
when the post-war position is considered— 
and only a vague idea of the conditions which 
will rule on the conclusion of hostilities can 
be gathered—that the most important matter 
we shall have to consider will be whether we 
shall tackle the problem as one huge task or 
piecemeal, socially, politically, and indus- 
trially, and possibly trade by trade. Given 
agreed and definite principles to work to, the 
latter course would probably result in the 
soundest and most permanent solution. ~ 








Letters to 


THE MACHINE TOOL TRADE AND 
POST-WAR CONDITIONS 


Str,—It should be possible to arrange that 
after the war the machine tool industry in this 
country is not left in the position which 
developed after the last war. Any scheme 
adopted must have the object of preserving the 
existing industry, encouraging employment, and 
providing for the best handling and disposal of 
the large number of used machine tools which 
will become available then. Unless proper 
arrangements are made, these used machine 
tools will have a most disturbing effect and a 
great part of their undoubted cash value will be 
lost to the country. 

An adjustment should be made between new 
machine tools and second-hand machine tools 
in such a fashion as to encourage, to the greatest 
extent, employment in the manufacture of 
new machine tools. An arrangement should 
be made whereby the British industrialist 
can discard his redundant and his older 
machine tools without excessive loss falling on 
him. Such an arrangement would provide the 
encouragement for him to refit with new 
machine tools, as far as necessary. These adjust- 
ments should also have in view to secure a 
reasonable price for redundant or surplus 
machine tools, wherever they may be. 

I believe that such a scheme is possible ; 
that it can be of a sufficiently simple nature as 
to be easily worked, and at the same time pro- 
vide a solution of the main after-war embarrass- 
ments, both for the industrialists of this country 
and the Government. : 

In order to achieve the above, I believe the 
simplest method to be through :— 

A Government pool of all used war work 
machine tools, coupled with a system of price 
control or price fixing, which would be free from 
the necessity for ‘‘ permits to purchase.” The 
present ‘‘ permit” system, which is advisable 
or permissible during a war period, would be 
entirely objectionable under peace conditions. 
The present system is intended to limit the use 
of machine tools, and only allow them to go to 
those who must have them for essential war 
work. Peace conditions require that the British 
industrialist should be encouraged to have 
up-to-date methods and the machinery he 
wants, and that he should get a fair start to 
meet world competition and the certain large 
demand which will arise at home and abroad for 
normal products. 

If there is to be a Government pool as 





suggested, this could be readily arranged by the 
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Government taking into the pool all the used 
machine tools from their own. factories, and, 
in addition, taking into the same pool, or ear- 
marking, all similar machine tools in the works 
of the independent industrialist. This latter 
arrangement could be made on the industrialist 
submitting a list of such redundant or older 
machines which he wishes to discard and prices 
being adjusted for these machines. The experi- 
ence of the trade is listed, and is well known to 
the proper Government Departments. The 
control prices (minimum prices) could therefore 
be fixed more or less en bloc with limits, and, 
where necessary, special individual cases could 
be adjusted without great labour or delay, 
through the services of qualified engineers and 
machine tool merchants. This provides a check 
on prices. Once prices are adjusted, there will 
be ‘the additional advantage that such valua- 
tions would not only ensure that reasonable 
prices were obtained for all machine tools avail- 
able, but that a fair basis would be provided 
for settlement of accounts with the income tax 
authorities and for excess profits tax assessment. 
We remember the tremendous delays in the 
settling of E.P.T. after the last war, and the 
great losses incurred by the Government 
Departments and/or by the income tax and 
E.P. taxation in some cases, and the indus- 
trialist in other cases. 

The primary idea in the pool would be that 
such machine tools should be chiefly utilised 
for supply abroad, and, as a result of these 
arrangements, there would be comprehensive 
lists available to those whose connections and 
knowledge of the markets abroad would be of 
the utmost value in disposing of these machine . 
tools quickly. There must be quick action 
possible, with immediately available specifica- 
tions and prices. It is also obvious that the 
quickest working and most satisfactory arrange- 
ment would be that all used machine tools, 
whether from the Government factories or 
from the works of the independent industrialist, 
be handled through the recognised and existing 
used machine tool merchant. 

The corollary of all this must be that the new 
machine tool manufacturer be prohibited from 
taking second-hand machine tools in part pay- 
ment of new machine tools, or, indeed, from 
handling second-hand machine tools in any way. 
As the scheme would work to his benefit he 
would naturally be bound to preserve it by 
staying out of this market. It is only necessary 
to consider the position of the motor trade 
before the beginning of the present war to point 





the moral here. 
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The result therefore would be :—(i) Instead 
of used machine tools being sold at throw- 
away prices (with the effects that would imply), 
there would be a minimum price control and 
a market which would bring in foreign currency 
to this country, at the same time ensuring that 
the buyer abroad was not getting an undue 
advantage by securing machinery at the expense 
of our home manufacturer ; (ii) the industrialist 
would know his exact position in the settling up 
of war accounts and of his special capital 
expenditure for war purposes; (iii) with the 
ground clear for him, the British machine tool 
manufacturer could expect and command busi- 
ness from the home users, as well as from foreign 
users, and thus employment would be secured 
from these factories; (iv) there would be 
Government control of an acceptable and 
efficient kind. 

In general, such an arrangement would give 
a measure of security to the British industrialist. 
It would encourage the export of these used 
machine tools to foreign countries; ensure at the 
same time a reasonable price for the tools; 
and, through that, provide the means of securing 
for this country the return of some of its foreign 
capital and assets which have been so heavily 
depleted through the necessities of war. It 
would result to a large extent in our industries 
becoming well equipped to meet world competi- 
tion in the ordinary trades im the years to come. 
The saying in cost to, the country would be 
great, and the speed of disposal would be much 
accelerated. 

All these would bring increased employment 
in this country, and that, without its being 
necessary to have fixed long-term Government 
Departments dealing with these matters, which 
could much more satisfactorily be handled by 
the people who have the knowledge of the trade 
and the connections with the buyers, and have 
built up their business through such knowledge 
and experience. DO; 2. 

Glasgow, August 19th. 





RECOVERY OF LUBRICATING OIL ON A 
SMALL SCALE 


Str,—In peacetime the motorist, who, when 


occasion arises, carries out for himself the drain- | consist of carbon. The complete removal of all 
ing of his engine sump, is faced with the problem | visible particles can be effected by passing the 


of disposing of the used oi]. He must not pour | oil when hot through a single layer of thin filter 
But unless 
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deaeration of the oil as well as from the volatili- 
sation of the petrol. If heating be continued 
until the temperature is, say, 250 deg. Fah., and 
if it be maintained at this level, the froth 
gradually subsides. The effect of this treatment 
is to remove the lighter fractions and thus to 
increase the relative viscosity of the oil. 

If this oil is now subjected to complete 
filtration, it is found that although: it is quite 
transparent, in the mass it exhibits a dark 
colour, because of staining by oxides in the 
engine, But it is a good-quality lubricating oil. 

The filtration of the oil is not so direct a 
process as may at first be imagined. There are 
gravity oil filters on the market which are 
highly efficient ; but, besides being compara- 
tively expensive to buy, they generally require 
to be charged with several gallons of oil before 
the filtered product can begin to accumulate. 
They are necessarily slow in action, but if such 
a filter be available, its use is to be highly recom- 
mended. 

Completely filtered oil, when smeared on a 
glass plate and viewed through a microscope, 
is seen to be quite clear. But a smear of oil 
taken directly from the crank case is found to 
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be charged with particles which give the oil 
its black appearance. Many of these particles 
are from abrasive materials, but the majority 


tributed and to be chiefly carbon. Such & filtrat, 
can with safety be used again in the engine, 

The temperature to which the oil in the initia) 
process is to be heated for driving off the Joy 
viscosity fractions is to be adjusted to suit the 
needs of the case. The higher the temperaty, 
(within reasonable limits), and the longer thy 
duration of heating, the greater the Viscosity of 
the residue. 

The curves in the diagram represent readj 
from a Redwood viscometer, A on the fresh oil,B 
the oil taken directly from the crank caso, and¢ 
crank-case oil which has been heated to 310 deg, 
Fah. and maintained for 20 min. at that tem. 
perature. All refer to the same original oil, 
which is a well-known, high-quality brand. The 
curve C shows how the heating procoss may 
increase the viscosity well beyond that of the 
original oil. It was found, however, that the 
fresh oil, heated only to 250 deg. Fah., showed 
no appreciable increase in its relative viscosity, 
The crank-case oil, which was under obseryg. 
tion, was found to be restored to the Viscosity 
of fresh oil (curve A) by heating to 250 dog. Fah, 

It is common to use a proportion of fresh 
oil along with that obtained by recovery 
methods in oil engine work, and such a practice 
may be followed by the petrol engine owner who 
adopts the means here outlined for recondition. 
ing crank-case oil. J.8. 

Glasgow, August 21st. 








Sixty Years Ago 





Etectrrio LIGHTING AND THE BoaRD OF TrapE 


In a certain Dutch town a by-law was once 
made requiring everyone to carry a lantern after 
dark. A citizen was arrested by the watch for 
breaking the rule, but the authorities had to 
discharge him because he proved that he had 
been carrying a lantern, although there was 
admittedly no candle in it. The by-law was 
thereupon amended to require everyone after 
dark to carry a lantern with a candle in it. The 
same citizen was again arrested for breaking the 
rule, but had again to be discharged because he 
proved that he had been carrying a lantern with 


it down his drains nor can he throw it’out on the| paper or through blotting paper. 


street, and it is not sufficient in quantity for 


disposal to the oil-recovery companies. : 
It is a dirty liquid, the forbidding appearanc 


engine. 
But in wartime his conscience is troubled by 
the obvious waste involved. 


him also. 
It is, of course, clear that in the petrol engine 


more general than in the oil engine. 


into it. 
This may seem to put small-scale oil recovery 





the oil in the filter can be kept hot, the rate of 
filtering becomes far too slow. It is best to 
see that all the oil has passed through such a 
of which, together with the not disinterested | filter before using the filtrate. Otherwise the 
warnings of the oil companies, is sufficient to} portion which has still to pass may be found to 
restrain him frorh trying to use it again in his| exhibit a greater viscosity than that which has 
made its way through the paper. 
If it were necessary to maintain the tem- 
perature of the oil during filtering, the cost would 

Knowing that lubricating oil recovery is| detract greatly from the benefits of the recovery 
practised, and that it is common in oil engines,|of the oil. In large-scale practice pumps are 
the car owner is not unlikely therefore to ask | used to force the oil through the filter; but in 
whether some such process is not possible for|the case under discussion we must depend on 
gravity. 
By way of seeking a compromise it may be 
the dilution of the lubricating oil by the fuel is] asked to what extent it is necessary to remove 
The oil] the solid particles from the dirty oil. Consider 
drained from the sump is, in spite of possible | the conditions in an oil film between two rubbing 
appearances to the contrary, less viscous than | surfaces. If the abrasive particles contained in 
the fresh oil, due to petrol which at different | the oil are relatively few and have a diameter 
times, though in small quantities, finds its way | much smaller than the thickness of the film, no 
abrasion is likely to take place. 
It is found that if the oil at 250 deg. Fah. is 
beyond the reach of the owner of a petrol engine, | passed through several layers of the closely 
but oil diluted with petrol may be satisfactorily | woven material of which the common yellow 
reconditioned with comparatively little trouble. | dusters are made, and then through a fine wire 

If a sample of oil which has been in an engine | gauze (to catch any textile fibres), the filtration 
for 2000 or 3000 miles of running be heated, it | is speedy, there is no need to keep the oil hot, 
is found that at a certain temperature it begins| the proportion of solid matter passing is small, 
to froth. This may happen at about 120 deg.| and the size of the particles is minute. Under: 
Fah. Frothing continues as long as the tem-j|the microscope the filtrate thus obtained shows 
perature is being raised. It may arise from the|the small solid particles to be fairly widely dis- 


a candle in it, although admittedly the candle 
had not been lit. The by-law was then once 
more altered to require everyong after dark to 
carry a lantern with a lighted candle in it. 
When Parliament passed the Electric Lighting 
Act, so we wrote in our issue of August 31st, 
1883, it had not apparently heard this story. 
The Act, we said, contained many ludicrous 
flaws, and some of the rulés imposed by it were 
wrong, unjust, or inept. The Board of Trade, 
in whose hands the enforcement of the Act was 
placed, was in the unfortunate position that 
none of its responsible officers had any special 
acquaintance with electric lighting. It had 
therefore to deal with things about which it 
knew nothing. It had already done a good deal 
of mischief, we said, and its difficulties would 
increase. We anticipated that in a ‘short time 
a degree of confusion would prevail which would 
tell against the progress of electric lighting and 
at the same time bring disgrace to the Board of 
Trade. We gave few details of the respects in 
which the Act was, in our opinion, defective. 
One example which we mentioned was that under 
the Act a company could, if it liked, supply 
an intermittent current. Such currents, we 
said, were useless for driving motors or charging 
Secondary batteries. They were extremely 
dangerous and ought never to be used for 
doméstic purposes. -They suited, however, 
certain systems of lighting and certain forms 
of dynamo and for that reason might be forced 
on the public.... Intermittent water supply 
was familiar in those days, the alternative being 
a continuous supply. It seems just possible 


| that the Act permitted an interraittent supply 


of electricity because those who drafted it failed 
to understand the difference between continuous 
and, non-continuous current—that is to say, 





between D.C: and A.C. 
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ip? => 7 peesninipnincinaiiniicinemmmremmenmeanisgmeieineinia asennad: 
Oil Engines for Landing Craft 


ONSLDERABLE interest has been aroused 
( by the outstanding success of the amphibi- 
ous uperations in Sicily. The success of such 
operstions depends largely upon a continuous 
supply of suitably designed oil engines for 
the propulsion of the craft which take so 
important a part in the landing of guns, 
tanks, and personnel. A short time ago we 
wero invited to visit one of the many factories 
which are engaged in the production of hulls, 
engines, and gears for landing craft. The 
oceasion marked with fitting ceremony the 
reaching of a production figure which stands 
high in the oil engine outputs in this country. 


FITTING CYLINDER LINER 


The factory we were permitted to inspect 
is @ wartime creation which is engaged on 
Admiralty contracts, and is under the able 
management of a leading firm of oil engine 
manufacturers. It was taken over in an 
almost derelict state, as the business in which 
it was previously occupied. had been aban- 
doned for close upon twenty years. The 
entire reconstruction of the premises and their 
adaptation to a wartime programme of engine 
construction was accomplished in the short 
space of six months, and when we visited 
these works we were impressed by the general 
lay-out and the order and cleanliness in the 
various shops, which is in accordance with the 
highest standards of oil engine construction. 


SERVICE DEPARTMENT 


We were interested to learn that very few 
skilled men, other than key operatives, are 
employed at this factory, and that the workers 
who have been up-graded and trained by the 
firm are about 100 per cent. of the whole. 
Again, the percentage of women workers is 
high and reaches over 45 per cent. Many of 
those now actively employed in assembling 
engines, both men and women, have had no 
previous experience in the engineering trade. 

The factory is primarily an assembly works, 
although some overhauling and recondition- 





ditions of manufacture, having always in 
view the maintaining of a constant; flow of 
parts to the assembly plant. This bold policy 
has been fully justified by the result obtained, 
and we were interested to learn that the 
actual performance of the engine has indi- 
cated its capability of withstanding double 
the running hours for which the unit was 
originally designed. 

The engine chosen for this particular work 
is of the twelve-cylinder pattern, there being 
two banks of cylinders, in vee form, with an 
angle of 60 deg. between them. Each bank 
consists of two blocks of three cylinders. 
Each cylinder has a bore of 7in. and a stroke 
of 7#in., and the designed output of the engine 
is 500 B.H.P., when running at 1375 r.p.m. 
The compression ratio is 17 to 1, and the 





TANK LANDING CRAFT 


ing of used engines is done. Some 200 sub- 
contractors are engaged in the production of 
finished parts for delivery to the factory, 
which work represents the activities of some 
25,000 workers. All parts delivered have been 
previously accepted by inspectors of Lloyd’s 
Register of Shipping. In designing the special 
engine chosen for this work, a number of 
features were introduced with a view to the 
employment of a maximum number of sub- 
contractors, and at the same time the maxi- 
mum dispersal essential under wartime con- 


brake mean effective pressure at full load 
is 81 1b. per square inch. The engine has no 
fly-wheel, and it is coupled to an oil-operated 
reverse and reduction gear-box through a 
flexible coupling. The total combined weight 
of the unit is 844 cwt. The engine is run up 
to speed from cold by means of an electric 
starter of standard pattern. 

Some points in design may be noted. The 
crank case differs from that of a standard 
engine, and is specially designed to receive 
the four blocks of cylinders, which are finished 
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machined, and honed to receive the dry type 
liners, which are pressed into them by 
hydraulic machines operating at a pressure 
of 2 tons. The internal finish of the cylinder 
blocks and external finish of the liners makes 
@ metal-to-metal joint, which allows for the 
maximum transference of heat. The cam 
box consists of a separate unit built in two 
halves, which is accommodated in a central 
position between the cylinder blocks. We 
noted that cast iron camshafts are employed 
in conjunction with .cam levers having 
chrome-deposited surfaces. The main cor- 
necting-rods are of the central type, com- 
bined with a specially designed forked con- 
necting-rod in which the customary foot has 
been avoided by incorporating a radius palm, 
which makes possible a lighter rod and 


relieves ‘the stresses in the connecting-rod|members of the technical Press and the 


bolts. 

On arrival at the works the various parts 
are accommodated in the stores. One of the 
first operations we noted was that of com- 
pletely scouring the crank case in order to 
remove all traces of sand, after which a coat- 
ing of special oxide paint is applied. The 
cylinder blocks are lapped to the crank case 
in order to ensure a perfect oil-tight joint. 
The crank shafts, after careful inspection, 
are hand polished and all burrs removed. 
The scale. is removed from the interior of all 
pipes before assembly. After the fuel 
pump connection pipes have been bent to 
the required shape, they are connected 
to a standard fuel injection pump and 
submitted to a process.of flushing for 15 min. 
in order to remove all traces of internal 
scale. Assome of the accompanying engrav- 
ings show, the studded crank cases, com- 
plete with their crank shafts, are mounted on 
specially designed turnover frames, on which 
the process of assembly and erection is com- 
pleted. 

Owing to the weight of the engine unit, it 
was found not practical to adopt the track or 
moving belt system of erection, but equally 
good results have, we understand, been 
attained by the use of groups of specially 
trained operators who carry out the various 
stages in the erection process and move from 
engine to engine. : 

On completion, the engines pass, after 
final inspection, to the test bay, which is 
equipped with a large number of test cubicles, 
permitting non-stop testing. Each cubicle 
is complete with its Froude water brake and 
the various testing instruments. The units 
are first submitted to a twelve-hour continu- 
ous test at a water temperature of 150 deg. 
Fah., which reproduces closely the actual 
conditions under which the engine will be 
called upon to work. The fuel and lubricat- 
ing consumptions are carefully checked, and 
on the completion of test the engines are 
stripped down and all working parts are 
carefully examined by a Lloyd’s acceptance 
officer, On the completion of this inspection 
the engine is reassembled, and it then under- 
goes a short test at varying speeds. It is 
now packed and prepared for dispatch. In 
order to avoid possible damage when lifting 
engines for dispatch or on arrival at their 
destination, a neat lifting gear has been 
devised which is attached to lifting buttons 
incorporated in the design of the engine. 

Apart from the erection and testing of the 
new engines, which we have already referred 
to, engines are periodically received from 
service and are completely overhauled and 
reconditioned. After stripping down, all 
parts of the engine are inspected, gauged, and 
their measurement and condition recorded on 
special charts, so that the general perform- 


drawn up; and this is strictly adhered to, 
all parts worn to dimensions outside the 
prescribed limits being removed and replaced 
by new ones. The pistons and other parts 
connected with the process of combustion 
are decarbonised in special tanks filled with 
chemical solutions which facilitate the decar- 
bonising process, and the cylinder heads and 
blocks are subject to a careful descaling pro- 
cess. The cleaned and inspected parts then 
pass to the assembly and erecting shops, 
where they are reassembled under the same 
conditions as for a new engine. In view of 
the thoroughness of the methods we have 


overhauled and the new engines, all parts 
being drawn from a common pool. 
The inspection of this wartime factory by 


authorities in charge of the factory and those 
using the engines was a gratifying part of the 
production celebration. They were able to see 
for themselves the fulfilment of the advanced 
planning during the dark days of the Con- 
tinental setbacks, when it hardly seemed 
possible that the units for the construction 
of which in such large quantities plans were 
being courageously laid could be so effectively 
utilised to carry the war into the enemy’s 
camp. 








Anglo-American Co-operation 
After the War 


On Wednesday of last week the Association 
of British. Chambers of Commerce gave a 
luncheon in London in honour of Mr. Eric A. 
Johnston, President of the U.S. Chamber of 
Commerce. We give a summary below of 
Mr. Johnston’s speech and of that made by 
Mr. Oliver Lyttelton,’ Minister of Production. 
You British, Mr. Johnston said, are pre- 
eminently a people trading in all continents and 
on all seas. Your overseas outposts give you 
unparalleled facilities for maritime commerce. 
We front on both of the world’s two great 
oceans : the Atlantic and the Pacific. We stand 
midway between the developed European Con- 
tinent and the undeveloped Continent of Asia. 
Apart, you and we can turn into bitter rivals. 
Together, you and we, with our manufacturers 
and our exports and our investments, can be the 
world’s mightiest force toward lifting all the 
world’s regions toward a higher and higher level. 
I mean not only higher level of prosperity and 
of material welfare, but of enlightenment and 
of truly human development and betterment. 
We cannot, as I look at it, co-operate on the 
basis of racial sentimentality. We do not like 
racialism when we see it in the Germans, and 
we ought not to like it in ourselves. But we 
can co-operate, I believe, and we will co-operate, 
I predict, if we aim our co-operation at a world 
purpose, and a good world purpose. 

This war has taught America that the 
‘ramparts we watch ”’ no longer terminate at 
the water’s edge, that a durable peace cannot 
rest on the shifting sands of an unsure foreign 
policy, It can only rest on the solid rock of a 
foreign policy that has the non-partisan support 
of all of our people. 

In America to-day there is a great interest 
in seeing what can be done to build up the 
earning power and thereupon the buying power 
of those regions of the world where to-day the 
local buying power is scanty. Many Americans 
have seen that it will continue to be scanty 
unless the earning power is enlarged. They 
have seen that you cannot sell many sewing 
machines to Bolivian Indians, for instance, 
unless Bolivia has a staunch and thriving 
economy of its own. Hence in America to-day 
many active business men are considering not 
just how to sell things to Bolivia, but how to 
promote Bolivian development by Bolivian 
energy. For the name Bolivia you could substi- 
tute the names of at least thirty other countries 


aT 

peoples into the wards of the greai nations, 
I am against the arbitrary economic 
which would exploit them; but I am e 
against the condescending economic Power 
which would try to pauperise them. 

The undeveloped regions of the world 
our American and British capital, but they 
want to mingle it with capital and repre. 
sentation of their own. Business man after 
business man in country after country in the 
course of my recent South American trio voly. 
teered the same suggestion and the same pro, 
posal, namely ; “ We need technologics! advieg 
and assistance from outside. We need ney 
money from outside. But we have m oney of 
our own, also. Sometimes a little, sometimes a 


outlined, no distinction is made between the|}o4 We would like to see your money and our 


money operated together to lift us up from bej 
economic colonies to being countries with an 
economic independence of our own.”’ I weleome 
that kind of talk. 

We to-day have more capital than you. But 
you have more knowledge than we have of the 
management of capital internationally in the 
mazes of credits and currencies and exch . 
You have the greater skill. We have tho greater 
weight. Let us pool them, but on these terms : 
The capital employed shall be private capital 
and free capital and competitive capital. In 
its British-American intermingling it shall 
include an intermingling with whatever capital 
may volunteer itself in the regions of new invest. 
ments. And, finally, it will not recoil but rejoice 
on the day when every such region, however 
now seemingly weak, may stand up alive and 
alert on its own business feet. 

Mr. Lyttelton said that, outside the field of 
policy and strategy, he was perhaps the Minister 
who was the most concerned with Anglo. 
American arrangements. We should, he con- 
tinued, first of all remind oursélves of our 
present achievements, remind ourselves that 
the United States and the British Empire and 
Commonwealth are together producing between 
two and three times the total Axis production, 
and that the United Kingdom gets about 25 per 
cent. of its supplies from the United States over 
the whole field. I think we should claim to have 
developed the combined planning of production 
to a higher degree than has ever before been 
reached by two foreign Powers in alliance. It is 
only by a thorough understanding of the differ- 
ences in our national thought, and of the 
differences in our political and constitutional 
structure and at the same time through an 
understanding of the similarity of our problems, 
that we are going to get that ungrudging and 
generous co-operation which has been so strik- 
ingly exemplified during the campaign in North 
Africa and in Sicily. - 

It is really intolerable to think that what is 
so obviously for the good of mankind in peace 
can only be brought about in war, and if in the 
cause of co-operation in war we are both willing 
to set on one side many of our seemingly 
immediate national interests, I see no reason 
why we should not continue to do so in peace, 
although we have the difficult obstacle to over- 
come of speaking the same language. I really 
believe this to be a serious obstacle, and as the 
English-speaking peoples generally speak other 
people’s languages very imperfectly, they are 
always willing to make allowances for those who 
do not speak English, but very few allowances 
for those who do. 

I would like to touch upon one point which, 
in my opinion, will lie very near the heart of 
post-war trade. I believe that amongst the 
contributions which this country made to the 
peace of the world, its actions as the greatest 
creditor nation before 1914 will rank high. I 
think that our forefathers in this country had 
a clear idea that the accumulation of foreign 
balances could not be permitted to: go on 
indefinitely, and they took considerable trouble 
to rid themselves of their favourable balance of 
trade, which was expressed year by year in 
such accumulations. They did this by lending, 
by permitting free imports into the country, 
and in many other ways they pursued a policy 
of not trying to make everything which they 
needed themselves. It has been very noticeable 
during the war that many light industries (and, 
indeed, ‘others) can be readily established in 








ance of these parts can be carefully studied. 
A special wear replacement schedule has been 





in our present world. They all need an inward 
impetus upward. I do not want to make those 





these islands and carried on by the very highly 
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jie. workpeople that we have, at a profit. 
? of these industries were not established 
“oe the last war because our traditional 


fi ~ o * 
pol i had always been that of creditors and 
importers, and during the time, which I hope 
will not be long, when we have an unfavourable 


international balance of payments, certain 
changes on the face of that traditional policy 
must be made. 

I say with great respect that the greatest 
contribution which the United States of 
America can make to our post-war economic 
problems is to remind herself that in little over 
twenty years she has become by far the greatest 
ereditor nation in the world. After the war, 
when our two nations are endeavouring to build 
up and expand the volume of international 
trade, this will only be possible if the creditor 
nations—and I hope we may one day take our 
place amongst them—are prepared to lend to 
undeveloped countries and are prepared to 
permit certain imports to come freely into their 
country to provide the service of the debts 
which are created, and to keep the whole inter- 
national machine in equilibrium. 

The next point which I wish to turn to, and 
which follows naturally, is the change in our 
own international balance of payments brought 
about by the war. We are devoting 65 per 
cent. of our man power directly to the war; a 
higher proportion than has ever been attained 


by any country in history. One of the results|. 


of this has been to reduce our civil exports far 
below their previous level. We have sold out a 
large part of our foreign investments, and we 
have also become heavily indebted—on short 
term—and that almost entirely to the United 
Nations. This indebtedness has grown out of 
war needs and war facts; it has been our busi- 
ness to finance a large slice of the war, and 
we have done this first by using all we have got, 
and then by borrowing, on our own credit, 
from the countries we were helping to defend. 
Now, of course, we shall want to work off this 
indebtedness steadily, for the sake of our 
creditors, of our own credit, and I may say 
plainly, for the sake of the help we must be able 
to give after the war to the resettlement of the 
world. We are not frightened of all this; 
indeed, there is nothing that chance of circum- 
stance can do again that will. dismay us, for 
not so long ago we looked ultimate things in the 
face and did not flinch. But we do need some 
understanding of what we have to do and of the 
ways we shall have to do it. 

It is thus, I fear, necessary for the life of this 
country, and essential to the full employment 
policy which we are determined to pursue, to 
increase our exports in the post-war period con- 
siderably above what they were in 1938. If 
we can, perhaps, apply some of these principles 
which have been developed during the war to 
the pursuit of this policy in co-operation with 
the United States, I am sure that a great stride 
will have been made, and one of the causes of 
misunderstanding will have been removed. I 
hope that in looking at these matters the United 
States may continue to feel that this island has 
a part to play in protecting American civilisa- 
tion from attack, as well as protecting its own, 
and that we have more than once acted as an 
outpost in keeping war away from the American 
Continent. 








Electric Cable Fault Locator 
and Vulcaniser 


We illustrate herewith two appliances 
designed to enable repairs to be made quickly 
and economically to damaged electric cable 
of the CTS—or TRS—type, in which the con- 
ductors and insulation are protected by a 
sheath of tough rubber compound. Such 
cable is extensively used, without any pro- 
tection other than that provided by the external 
rubber sheath, not only for fixed wiring runs, 
but also for feeding portable tools and other 
appliances in workshops. In this second appli- 
cation, if not in the first, the cable is frequently 
exposed to much hard usage, which may result 
in the protecting sheath being damaged and 
possibly in the internal insulation and the con- 


ductors being broken. In ordinary times cable 
so damaged would probably be discarded, but 
to-day, with the prevailing shortage of rubber, 
every reasonable step should be taken to repair 
it and keep it in service as long as possible. 
The first device introduced by the British 
Central Electrical Company, Ltd., of 6, Rosebery 
Avenue, London, E.C.1, is a break locator, a 


connected to the terminal F. At the pther end 
the broken core is connected to terminal -C and 
the good cores to terminal D. Terminal E is 
connected to earth, the switch is placed in 
position ‘‘ 2,”” and the headphones are plugged 
into the searcher. The searcher is in the form 
of a shoe and is moved along the cable. When 





a high-pitched note is heard in the headphones, 

















portable instrument which enables anyone with 
even little training to determine which, if any, 
of the conductors is broken and then to locate 
to within half an inch the point at which it is 
broken. The equipment consists of a high- 
frequency generator, a 4}-volt dry battery, a 
searcher, and a pair of headphones. The cores 
at one end of the cable to be tested are con- 
nected to terminal B as shown in the first of the 

















VULCANISER 


accompanying sketches. The switch being set 
to the position marked ‘1,’ the cores at the 
other end are connected separately in turn to 
the terminal A. If a core is broken no sound 
will be heard in the headphones. If a core is 
not broken a continuous note will be heard. 

If one of the cores is found to be fractured, 
the point at which it is broken is determined by 
setting the instrument in the manner shown in 
the second sketch. All the cores at one end are 





BREAK LOCATOR 


the break in the core is approximately half an 
inch from the shoe centre. 

The vulecaniser is of the Harvey Frost 
pattern. If the cable to be repaired is of the 
single-core type, the damaged rubber sheath 
is cut away, the ends being bevelled as much as 
possible. The internal insulation having been 
removed over a length of about I}in., the 
broken wires are soldered together and the 
surface of the external rubber sheath beyond 
the bevelled faces is rasped. The whole is 
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CONNECTIONS TO BREAK LOCATOR 


then cleaned with a solvent and coated with a 
fluxing substance, which is allowed to dry. 
Thereafter a strip of compound known as 
“‘plastene ” is wrapped round the joint, care 
being taken to exclude air.. When the wrapping 
has been built up to a diameter somewhat 
greater than that of the original cable, its ends 
are trimmed and the whole dusted with French 
chalk. The joint is then placed between the 
halves of a divided mould, which is subse- 
quently screwed down tightly between the 





platens of the vulcaniser. When the current is 
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switched on to the vulcaniser a red light appears, 
which goes out when the correct vulcanising 
temperature is reached. The cable is left in 
the mould for a prescribed period after the 
light goes out, the period varying from about 
fifteen to twenty minutes, according to the size 
of the cable. 

If the cable. is of the multi-core type the 
treatment is similar, except for the fact that 
the exposed length of each core wire before the 
“plastene ’’ is applied is wrapped separately 
with a piece of canvas-backed insulating rubber. 

An earlier form of the Harvey Frost vulcaniser 
was described in our issue of January 31st, 1941. 


Development of the Trunk 
Telephone Service 





In 1930 the British Post Office introduced | by the equivalent component speech frequencies. 
the demand trunk service to cater for the The success attending the efforts of the Post 
increased growth of trunk traffic and, at the| Office research engineers on this new develop- 


same time, to give an improved service. Under 
this service a subscriber requiring a trunk call 
is connected at once to an operator at the trunk 
exchange, who, after taking particulars of the 
call, proceeds to set up the connection without 


releasing the subscriber’s line. The service| {frequencies in the range of approximately 


thus given approaches in speed of connection 
that given on the toll or local junction rates. 


the country the telephone system was divided 
into zones with an exchange in each zone to 
serve as a telephone “zone centre.’ There are 
now in existence in Great Britain and Northern 
Ireland nineteen such zone centres, all inter- 
connected by high-grade transmission lines 
which form the backbone trunk network of the 
country. Each zone is subdivided into groups, 
each with a selected exchange serving as a 
** group centre,’’ and within each group there 
are exchanges known as minor exchanges having 
direct connection to the “group centre.” 
Smaller exchanges, known as dependent 
exchanges, have no direct connection to the 
“‘ group centre,” but obtain access thereto vid 
a minor exchange. Normally a trunk call from 
one exchange reaches another exchange through 
its own group centre and/or its own zone centre, 
but in exceptional cases, where justified by the 
volume of traffic, direct circuits are provided 
between any two exchanges. 

Until recently all trunk calls were handled at 
intermediate trunk exchanges by operators. 
Under such manually operated conditions a 
subscriber requiring a trunk call obtains access 
to an operator at the local group or zone centre 
either by dialling (if on an automatic exchange) 
or by request to his local exchange operator 
(if on a manual exchange). The group or zone 
centre operator is responsible for setting up, 
controlling, and timing the call and for the first- 
mentioned purpose has to contact operators at 
the intermediate trunk exchanges. Much loss 
of time and wasted effort is thus incurred, 
particularly on clearing down calls on con- 
clusion of conversation. To avoid this the 
Post Office embarked some time ago on a scheme 
of mechanisation of the trunk service, whereby 
calls could be set up and released at the inter- 
mediate points by automatic means. An urge 
to accelerate this development has been given 
by the war and the need for conserving man 
power (woman power) and the desirability of 
obtaining the maximum time occupancy of 
valuable trunk circuits. To-day it can be said 
that the majority of the zone-to-zone centre 
routes have been mechanised. 


Voice FREQUENCY SIGNALLING 


The aforementioned development has been 
rendered possible by an improved technique in 
the art of signalling over long distances. Under 
manually operated conditions D.C. signalling 
and dialling over long distances is peerings 
owing to the loss of power and distortion of 
signals which are proportional to the length 
of circuit. Generator (A.C.) signalling was 
therefore employed for signalling between 


method calls for a greater expenditure of time 








of telecommunications. 


improvements were made in the design of 
To provide economically for the circulation | °@bles, amplifying repeaters, and so on, it was 
and control of traffic to and from all parts of | found possible to transmit effectively frequencies 
well beyond this range, and since the cost of 
line plant represents a high percentage of the 
total cost of any circuit it was natural that 
engineers should turn their thoughts to the 
possibility of employing this wider band of 
frequencies for transmitting more than one 
conversation simultaneously over the same 
wires. Great advancement has been made in 
this direction in recent years until to-day it is 
practicable to transmit simultaneous messages 
over the same line varying from two or three in 
the case of aerial lines to over 400 in the case of 
the latest type of underground cable. 


frequency above the normal speech range, 
known as the carrier frequency, upon which is 
impressed the range of audio or speech fre- 
quencies it is desired to transmit. This process 
is known as modulation, and components of the 
resultant complex wave form are transmitted 
to the distant end, where they pass through a 
device which extracts the 
frequencies. This process is known as demodu- 
lation. Since, as already mentioned, the normal 
speech or audio frequencies occupy a band width 
of approximately 3 kilocycles (3000 cycles), it 
follows that if it is possible to construct a line 
and equipment capable of effectively trans- 
mitting frequencies, say, up to 20 kilocycles, it 
will be possible to provide five speech channels 
with individual carriers each occupying a band 
width of 4 kilocycles which would allow a 
reasonable spacing between each audio band. 


frequencies beyond 2 megacycles (2,000,000 
cycles) over specially constructed cables, which 
are fast being laid to cover the main trunk 
telephone links, and thus it will be possible to 
provide over 400 speech channels over one 
physical circuit. 


used for television 


provided to segregate and avoid interference 
between the various frequency bands employed. 
This is done by means of electric filters, which 
are designed to allow certain frequencies to pass 
whilst offering resistance to others. 
research and development has recently been 
conducted in the design of filters employing 
quartz crystals possessing natural character- 
istics, which make them ideal for providing a 
sharp cut-off between one frequency and 
abother. 


ait . jis now being undertaken at a<deposit recently 
operators on long trunk circuits, but this|reopened in South Carolina. It is stated that the 
x : supply available in the new operation may amount 
and effort than does D.C. signalling and does| to a quarter of America’s present consumption 


not provide for dialling or for passing clearing 
signals through intermediate exchanges. 

Now, in the case of speech currents special 
methods are adopted to compensate for the 
loss of power and distortion referred to by pro- 
viding amplifiers and other equipment at fixed 
intervals along the line and by exercising care 
in the manufacture and laying of underground 
cables. By these means it is possible to ensure 
the transmission of intelligible speech over 
almost any distance. The need’ thus became 
clear for some form of signalling employing 
currents in the voice frequency range, and after 
much research a satisfactory scheme was 
evolved, making use of two speech frequencies 
for dialling and signalling in each direction. 
The system is known as the “ two-voice 
frequency’? system. A number of intricate 
problems had to be solved before a satisfactory 
scheme was developed, notably to provide 
immunity of operation of signalling equipment 


ment can be regarded as a milestone in the art 


CaRRIER WORKING 
For the transmission of intelligible speech 


300-3000 cycles per second are required. As 


The principle adopted is that of employing a 


original audio 


In actual fact it is now possible to transmit 


These latest type cables can, incidentally, be 
transmission. 
It will be clear that some means must be 
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Paving for Airports - 


An interesting development in the 
construction of numerous airports and landing 
facilities in all parts of the United States jg 
the extensive use of. soil cement, or local soi 
stabilised with cement, as a surfacing cr pay; 
for landing areas, runways, taxiwsys, ang 
parking areas. At a largo air base ‘a dogey 
country the surface was first cleared of brush 
and cactus, levelled by tractor scrap rs, ang 
about 750,000 square yards then paved with 
6in. of soil cement in about seven weeks, 
Laboratory study showed that 10 per cent, of 
cement, by volume, would suffice to harden the 
soil. Bulk cement delivered by railway wag 
loaded into motor lorries fitted with spreaders, 
After thorough mixing by three machines jn 
tandem, the surface was well tamped by sheeps. 
foot rollers. A covering of straw was spread 
by machine and kept moist for seven days, A 
field laboratory kept control of the mixture, 
Another case was at an aeroplane training plant, 
where # landing area of 126 acres was paved in 
the same way. Here the material was clay, 
which was treated with 10 per cent. of coarse 
sand, and then with cement, in the same pro. 
portion. The cement was received in paper 
sacks, which were deposited in rows and then 
broken open and emptied to form windrows 
which were spread by machine or by spike- 
tooth harrows. Dry mixing was done with 
gang ploughs and spring-tooth cultivators, 
Tractor tanks with spraying pipes then wetted 
the material, samples being tested at a field 
laboratory to control the moisture content. 
Sheepsfoot rollers compacted the material and 
harrows formed a surface mulch of about 2in., 
which was smoothed with a broom drag, 
moistened with a fog spray, and finally rolled 
with pneumatic rollers. Pre-moistening of the 
material saved the time otherwise required in 
heavier spraying. The finished surface was 
covered with waterproof paper for seven days 
for the hydration and hardening of the cement. 


American Waterworks Department 


A report on water supply engineering, 
issued by the American Society of Civil Engi- 
neers, states that construction of works to 
supply water for new Army and Navy camps, 
air bases, and factories has gone on “‘ fyriously,” 
while hundreds of public and private works have 
had to be enlarged to meet the increased 
demand created by expansion of existing 
factories and the housing for factory employees. 
Cast iron pipe production of 1941 was 170 per 
cent. that of 1940, while that of 1942 was 190 
per cent. of 1940. Cement-lined pipe showed less 
increase. Steel and concrete pipe increased 
enormously, and the same applies to cement- 
abestos pipe. Applying cement mortar lining 
to pipe already laid by machinery propelled 
through the pipe has been done on some 
56 miles of steel pipe, 3ft. to 8ft. in diameter, 
and is being done also on pipe of 4in. to 12in. 
diameter. Water purification has. not been 
affected materially by wat conditions, and the 
supply of necessary chemicals has been suffi- 
cient, including chlorine for sterilisation. 
Aluminium sulphate manufactured from lower 
grades of bauxite is not equal to ordinary 
sulphate in coagulating, but meets require- 
ments. High chlorination is still practised, 
mainly for increased bacterial removal, and 
consideration is being given to the addition of 
ammonia for partial dechlorination after a high 
dosage of chlorine. This double treatment is 
being applied to the highly polluted lake water 
at Chicago. It does not improve sterilisation or 
effect much change in taste. There is need for 
treatment to reduce, if not prevent, corrosion 
and tuberculation in pipe, and to prevent rapid 
tuberculation immediately after pipe cleaning. 
About 74,000,000 people are supplied with 
treated water. Of 5372 treatment plants, 
serving 62,500,000 people, 50 per cent. use 
chlorination as the main process, but generally 
with some supplementary treatment, such as 
aeration or sedimentation, the latter with or 
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without coagulation. 
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Steering Experiments 
By R. W. L. GAWN,t R.C.N.C., Member of Council 
(Continued from page 147, August 20th) 


§ 12. Some RESULTS OF Dums Mopen TuRNING 
EXPERIMENTS 


(a) Fic. 22 indicates the effect of change of 
rudder angle on the characteristics of the turn- 
path as obtained from experiments on a 
dumb model X compared with the results of 
the ship trials carried out about two years 





16°0 








——— SHIP xX 


oe 
‘ 
: 
' 
: 
= 


———— MODEL Z 








12-0 





s 
SHIP X 








z 
a 
Af 
L 


TURNING PATH COEFFICIENT 
a 
7 


s 
ae 
/ 
/ 
/ 
/| 


ag 
° 














nd 
-) 














2-0 


| 


0 170 20 30 40 so 
RUDDER ANGLE ~ DEGREES 


Tee Enciwece”™ 

















Swain Sc 


Fic. 22—Variation of Turning Characteristics with 
Rudder Angle 


subsequent to the model experiments. The 
increase in size of turning circle with reduction 
of rudder angle below 35 deg. is very pronounced 
and to a greater extent for the ship than for the 
model. The size of turning path is in almost 
inverse proportion to the normal rudder forces 
at the two extreme angles. An interesting 





feature of the model experiment results is that 
there is a small reduction in size of turning path 





not shown for model X because the size of the 
model precluded the completion of @ sixteen- 
point turn within the width of the experiment 
tank. Results of experiments with dumb model 
Z are also included in the diagram as repre- 
sentative of a desigh with an Seuoestahte 
amount of stern profile cut away. The effect 
of angle of rudder on turning path characteristics 
is similar to that for model X, but inclined to be 
less in magnitude, consistent with the smaller 
turning circle of model Z, 

(b) Modifications of rudder are readily tested 
by dumb model experiments. Eleven alterna- 
tives were tested on model X as in Fig. 23, 
covering a. range of shape, area, and vertical 
clearance from stern profile. A large clearance, 
such as arranged for .rudder A, facilitates 
unshipping the rudder for refit on docking, but 
the results shown in Fig. 24 indicate that the 
turning path will be appreciably increased, as 
compared with a rudder, such as G or I, with 
reduced gap. The effect was more marked at 
15 deg. rudder angle than at larger angles. 
Improved results for rudder D, as compared 
with E, and for rudder H, as compared with G, 
confirm the advantages, both of reducing gap 
and, what amounts to the same thing, arrang- 
ing that the wide part of the rudder shall he 
near the stern profile. The importance of 
reducing the clearance beteen rudder and hull 
is confirmed by initial ship-turning moment 
experiments, which indicated increase of 
moment of 20 per cent. at 15 deg. rudder angle 
and 5 per cent. at 35 deg. for a rudder with gap 
reduced to working clearance, as compared 
with rudder of large gap such as A. An inter- 
esting feature was that the increase was entirely 
due to hull reaction, the normal rudder force 
constant being substantially unaffected by 
change in gap. The results in Fig. 24 also 
suggest that modifications from the gnomon 
shape are generally disadvantageous rather 
than the reverse. Results of experiments with 
two other models, namely Y and Z, are also 
included in the diagram. The three models 
represént the same general type of warship, 
but to different sizes and lines. Rudder force 
and moment curves for model Y are given in 
Figs. 3 and 19 respectively. The stern profile 
and deadwood of model Z are cut away exten- 
sively, the stern having a long overhang, which 
has resulted in a much smaller turning path to 
scale at all angles and also smaller change with 
angle. The stern profile of model X is rather 
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Fic. 23—Outline of Rudders Tested on Dumb Modele X 


obtained with increase of rudder angle beyond the 
usual limit of 35 deg., even up to 60 deg. This 
advantage must be considered in relation to the 
modification of steering gear and reduction in 
ship speed involved. ‘Tactical diameter of 
model for angles of rudder less than 25 deg. is 





* Institution of Naval Architécts, April 15th.—Slightly 
abridged, 
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full, and that of model Y is intermediate, con- 
sistent with the results obtained. Effect of 
increase of rudder area, while favourable, is 
comparatively small. For example, increase 
of rudder area up to 50 per cent. has resulted 
in a reduction of 14 per cent, in tactical diameter 
for model X and 8 per cent. reduction for 
model Y. Model Z has a comparatively small 





turning path, and in this design an increase of 
rudder area of 75 per cent, resulted in only 





6 per cent. 
Increase of rudder area is almost necessarily 
accompanied by a change in the stern profile 
of the ship, including generally adjustment of 
the position of the after cut-up. Part of the 
advantage of a larger rudder is due to the 
amount of deadwood cut away. For example, 
it was found that by fitting the smallest rudder 
to model Y with stern profile modified to 
accommodate the larger rudder that about one- 
half of the reduction in tactical diameter was 
due to the profile modification consequent on 
the increase of rudder size. The reduction in 
size of circle of model Z with increase of rudder 
area is even less than for models X and Y, 
indicating that the reduced circle, as compared 
with other models, is due to the extensive cutting 
away of the stern profile rather than to rudder 
shape and size. Another illustration of the 
effect of cutting away deadwood is afforded 
by a@ test of model X with rudder I. When the 
profile was extended aft, as shown in Fig. 23, 
the tactical diameter was increased by 10 per 
cent. On the other hand, cutting the stern 
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Fic. 24—Variation of Turning Path Coefficient with 
Size and Shape of Rudder 


profile away, and arranging the cut-up further 
forward by an amount approximately equal 
to that which was previously added, only 
resulted in a nominal reduction in tactical 
diameter. Thus there is a limit to which the 
stern profile can be cut away with advantage 
to the tactical diameter, partly due to the 
reduced leverage about the centre of gravity 
and partly to the larger angle of ‘‘ deadwood ” 
to the middle line plane as the cut-up is moved 
further forward. Attention has been called 
earlier in the paper to the fact that the size 
and shape of rudder cannot be considered purely 
from its reaction on a sixteen-point turn. Con- 
sideration has also to be given to course keeping 
and initial turning, as well as reactions on other 
qualities of the design, including strength at 
the cut-up, weight, and so on. Course keeping 
could be readily improved by increase in rudder 
area, and provided the consequential stern 
profile modifications could be accepted, some 
slight reduction in size of turning circle is also 
possible by this means. On the other hand, 
investigations of initial turning indicate that 
there is an optimum size and position of rudder 
for best all-round performance. 

(ce) Fig. 25 is of interest in confirming: ship 
trials as to the disadvantage of stern trim as 
regards size of turning path. This is consistent 
with the greater amount of immersed vertical 
area of “deadwood” aft. Conversely, bow 
trim is of advantage. This is in keeping with 
results of ship trials, as is also the small reduc- 
tion of size of turning circle associated with 
increase of draught of dumb model, shown in 
Fig. 26, Turning path of dumb model is larger 
at high speed than at low speed, but the change 
with speed is comparatively small, as with most 
warships, except destroyers (see § 11). 

(d) The following table gives the results of 
astern steering ofAwo dumb models compared 
with results at the same speed ahead. 

The turning path in astern motion is much 
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larger than in ahead motion, the transfer being 
approximately double and the advance about 
25 to 50 per cent. greater than in ahead motion. 
Comparison is not possible at sixteen points of 
turn, because the diameter of the turning path 
in astern motion is greater than the width of 
the tank. An interesting feature of the results 
is that model Y with a large rudder had the 
same size of turning path in proportion to the 











Rudder | Transfer coefii- Advance 
area cient (8 points). coefficient, 
Model. | coeffi- 
cient. | Ahead. | Astern. | Ahead. | Astern. 
¥ 51-2 2-0 4-1 3-0 4:8 
Y | 36-4 1-7 3-0 2-8 3-5 
Z 36-4 1-5 3:0 2-4 3-5 




















length as model Z, representing a ship of 
different. dimensions and lines, but with the 
same comparative size of rudder, although the 
stern profile in the latter model was cut away 
to a much greater extent than in the former. 
It would appear therefore that cutting away 
after deadwood is of small importance as 
regards stern steering. On the other hand, 
unlike requirements for good steering ahead, 
increase of rudder area is of great importance, 
since the size of the turning path of model Y 
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Model X 
Fig. 25— Variation of Turning Characteristics with Trim 


with the larger rudder is appreciably less than 
with the smaller rudder. 


§ 13. ConcLUSIONS 


The main conclusions from the various 
investigations on controlled models with inner 
drive propellers working, free dumb models, 
and planes are briefly summarised as follows :— 


(a) Experiments with controlled models of 
large scale on a straight course afford a good 
guide to the rudder force, torque, directional 
stability, and initial turning of the ship. 

(6) Experiments_on rudders behind ship 
models and planes in open water indicate that 
the maximum normal force is obtained for a 
rudder of more or less square outline. 

(c) The maximum normal force on a rudder 
expressed as P/A V? 6 is obtained when the 
rudder is immediately abaft a propeller, and 
is found to be about 0-04 as for a circular 
plane in open water. 

(d) Normal force on middle line rudder of 
both quadruple and twin-screw warship 
models at large angles is given approxi- 
mately by the expression 0-03 A V? 6, sub- 
ject to 10 per cent. variation, according to 
type of ship and rudder. 

(e) Centre of pressure can be approxi- 
mately located by the strip method, provided 
the distance of the centre of pressure of the 
strip from the leading edge is taken as 0-31 
for that portion of the rudder not imme- 
diately shielded by the hull and 0-35 for that 

portion of the rudder abaft deadwood or hull. 

(f) If (d) and (e) are_combined a close 
approximation is obtainedto the torque on 





the rudder deduced from trials of ships. 
(g) Experiments on planes of elliptical 


outline confirm, at low angles of incidence, 
the theoretical expression 2 sin § for the 
lift coefficient of a plane of infinite 
ratio. deduced from the .circulation theory. 
The theoretical lift is excessive at angles 
near and above the burbling angle. The 
theoretical formula does not apply to the 
results for planes of small aspect ratio when 
corrected to infinite aspect ratio. 

(h) The centre of pressure of a rectangular 
plane at small angles of incidence is in 
approximately the same position as that 
given by the formula deduced from the 
circulation theory. 

(i) The initial ship-turning moment is fre- 
quently as much as 50 per cent. greater than 
that due to force on the rudder alone, indicat- 
ing the advantage of induced reaction on the 
hull. 

(7) Normal force coefficient of a rudder of 
large aspect ratio is greater at low angles 
and less at large angles than for a rudder of 
small aspect ratio. 

(k) Difference in shape of rudder outline is 
of significance primarily in regard to inter- 
action with hull and propeller race. Apart 
from this, shape is principally of importance 
as regards equivalent aspect ratio. 

() Model experiments on a number of 
classes of ship’ show that the normal rudder 
force, torque, and initial turning moment are 
approximately proportional to the square of 
the speed. Destroyer models are an excep- 
tion in that there is marked “ burbling ” in 
the rudder force curves at full speed at angles 
of 20 to 25 deg., although at low speeds both 
moment and force ‘increase progressively 
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Model X 
Fic. 26—Variations of Turning Characteristics with 

Draught 


with angle up to about 30 deg. or 35 deg. 
The “ burbling ’’ phenomenon appears to be 
critically dependent on speed in relation to 
length of ship and immersion of rudder. The 
extent of the’ “‘ burbling”” may be reduced 
in some cases by reduction in aspect ratio, 
but not by an important amount. 

(m) Changes in thickness of rudder within 
wide practical limits are not of first import- 
ance as regards normal force and ship-turning 
moment. 

(n) Free self-propelled model tests are 
necessary for complete examination of course 
keeping, initial turning, and size of turning 
path, but very good guidance is obtained from 
dumb model experiments associated with 
detailed measurements on controlled models. 

(0) Characteristics of the turning path of a 
dumb model correspond approximately with 
those of a ship in many cases, but destroyers 
at high speed turn in a much larger path 
than the corresponding dumb model. 

(p) A large rudder aids course keeping in 
ahead motion, but reduction in size of 
turning path is comparatively small. 

(q) Generally speaking, cutting away the 
after profile is a more ready means of reduc- 
ing the size of turning path in ahead motion 
than modification to the rudder. The former 
is of small significance as regards astern 
steering, but increase of rudder area is then 
important. 

(r) Reduction of size of turning path is 


—= 
increase results from stern trim. In 
draught results in a small reduction 
of turning path. Increase of 
in a larger turning path for the dumb 
but the change is small as with most i 
except destroyers. Increase of rudder 
up to 50 deg. results in a reduction of gizg 
of turning path, as does also reduction of 
between rudder and hull to a working ¢lear. 
ance. 

(s) The size of turning path astern is about 
double that in ahead motion at the 
speed. This is consistent with the initia] ship. 
turning moment coefficient astern, which is 
about half of its ahead value. 


ase of 
M size 








Medium Artillery with Dual 
Service Carriage 

At the beginning of the war the ‘Germans 
outclassed us in medium artillery. Steps taken 
to redress this situation were well under way 
when Dunkirk came. After that event the 
British Army had to be almost completely 
re-equipped with field artillery. Second place 
had to be allotted to medium artillery for the 
time being. Then followed the opening of the 
air attack on Britain, making even more press. 
ing demands for anti-aircraft weapons. Ulti- 


mately it was found possible to give further 
careful study and to carry out exacting experi- 
ments, which resulted in the production of the 
4-5/5-5 medium guns, coupled with a dual. 
service gun carriage. The details of these 
weapons can now be disclosed. 

The first of the guns, the B.L. 4: 5in., has a 


20,500 yards with a projectile of 565 lb. it is 
highly effective, both as a lethal instrument and 
against earthworks. Mobility being an essential 
factor, the weight was kept down as low as 
possible, consistent with strength. It weighs 
16,048 Ib. for gun and carriage. The com- 
parable German weapon has now lost its 
prestige, for its performance consists of the 
projection of a 33-5-lb. shell at a range of 
20,800 yards and its weight is only a fraction 
less than that of the British weapon. The 
second piece, the B.L. 5- 5in. gun, can throw 
a 100-Ib. projectile to a maximum range of over 
8 miles, exceeding its German counterpart by 
nearly 1500 yards. 

Conservation of material had also to be 
carefully maintained, and presented another 
obstacle. Guns could be destroyed in war with 
their carriages left intact, or vice versd. 
Ordnance experts therefore set themselves to 
the task of designing a carriage which would 
be equally available for either the B.L. 4-5in. 
or the B.L. 5-5in. howitzer gun. This was no 
easy problem, for a common factor had to be 
arrived at between the actions of two pieces of 
ordnance. The dual-service carriage, fully 
pneumatised, finally passed its tests, and it 
then became possible to gc ahead with its pro- 
duction on the scale necessary to equip our Army 
and our Allies with suitable medium artillery. 





Controt or Inpustriat EtecrricaL Equir- 
MENT.—The Directorate of Industrial Electrical 
Equipment, Machine Tool Control, Ministry of 
Supply, has announced that a special form of licence 
under the Control of Industrial Electrical Equip- 
ment Order will be made available to electrical 
contractors and wholesalers normally engaged in 
reselling industrial electrical equipment by means 
of which they will be enabled to acquire such equip- 
ment for the purpose of resale against properly 
authorised contracts already placed with them. 
This removes the necessity for individual applica- 
tions and licences in those instances where the 
contractor or wholesaler, as part of his normal 
business, is supplying electrical equipment to 4 
person sullacerined to acquire under the terms of the 
Order. Electrical traders who are members of the 
Electrical Contractors’ Association or the Electrical 
Wholesalers’ Federation will receive full information 
regarding this ent from.their respective 
Associations. Applications should be made to the 
D.1.E.E. through the Association. Contractors and 
wholesalers who are not members of either Associa- 
tion may, if they wish, apply to the E.C.A. or the 
E.W.F. for information, i lications either 





obtained with bow trim and.conversely an 


app 
through the Associations or direct to the D.I.E.E. 


high muzzle velocity and at ranges up to, 
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The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 

‘The United States is not age of the 

» as regards ateel supplies for its war pro- 
wood. Recently, Mr. Charles Haleomb, of the 
Ger Production Board, Iron and Steel Division, 
ed that the steel supply situation is the most 
gritical of all relating to the materials needed for 
the war. The last six months of 1943 will, indeed, 
he affirmed, be the most critical, and if the available 
steel cannot be increased, the American forces will 
have to “ pull their punches,” thus lengthening the 
duration of the war, Mr. Haleomb was ry at 
Chicago in connection with a “ Share the Steel ” 
drive, designed to eliminate surplus inventories of 
steel in consumers’ plants. He pointed out that for 
the third quarter the claimant agencies were - 
ing 23,500,000 tons, whilst the expected supply was 
only 17,500,000 ‘tons. All the uests of the 
claimant agencies were reduced to bring them into 
line with supply, but the Services immediately 
requested supplementary tonnages. These requests 
could not be granted. Meanwhile, the ways 
claim that unless they are granted the allocations 
which the Office of Defence Tra rtation requested 
and which had been more than halved. by the War 
Production Board, a breakdown in transport will 
occur. It is not surprising that the Government is 
giving full priority to the completion or construc- 
tion of seven new big steel works, viz., the Carnegiec- 
Iitincis plant at Homestead, the Republic steel 
mills at Chi , Columbia at Geneva, Kaiser at 
Fontana, Granite City at Granite City, Lukens at 
Coatesville, and the Sheffield works at Houston, Tex. 
These plants will produce nearly 4,000,000 tons of 
open-hearth steel ingots, 750,000 tons of electric 
steel ingots, and getting on for 2,500,000 tons of 
plates. As is generally known, the American steel 





capacity expansion programme is seriously behind - 


schedule; the open-hearth steel ¢@: ion was 
barely 30 per cent. complete at the end of May, is 
around six months behind, and is unlikely to be com- 
pleted before February next. The electric steel and 
pig iron programmes are also lagging behind. The 
prospects of American civilians being allocated 
more steel are poor. Lend-Lease demand has 
expanded, although 250,000 tons of semi-finished 
and finished steel originally bought for Russia, but 
not dispatched because the U.S.S.R. preferred food, 
is being allocated in the United States. A conflict 
is in progress between the War Production Board 
and the Army authorities, which latter are conduct- 
ing a vigorous campaign to get the War Production 
Board to give up its authority over something like 
3,000,000 tons of steel quarterly. Whether the 
transfer of such authority from the War Production 
Board to the Army will effect any improvement 
remains to be seen, but it looks as if the new system 
may be adopted. The main American war effort 
is at present directed towards warplanes, ships, 
locomotives, and steel works equipment. Ferrous 
serap is arriving in America from the battlefields. 


The Pig Iron Market 


It was recently announced that blast- 
furnace coke was reduced in price by 1s. per ton as 
from July lst. The delay in making this announce- 
ment has caused much bewilderment.. Foundry 
coke has been similarly reduced from Aagust Ist. 
The new fixed price of Durham blast-furnace coke is 
44s. 6d. f.0.t. at the —— The apy <2 of high- 

le foreign ore which are arriving in this country 
Se batters to be expanding, and these will be 
welcome at the blast-furnaces.. Meanwhile, general 
engineering foundries are receiving adequate 
supplies of pig iron, scrap, .and alloying elements 
under ‘direct Control allocations. It is hoped that 
the supply situation in this. t may become a 
little less stringent in the near future. Alternative 
pig irons, such as refined material, are also being 
resorted to, whilst scrap is also. being utilised as 
widely as possible. Light castings makers, who, 
apart from a certain amount of Government busi- 
ness, do not seem to be particularly busy (although 
at the moment they are temporarily: more active 
than for some time past) are able to obtain adequate 
tonnages of high-phosphorus pig iron. For the 
production of high-grade castings, of course, this 
material is far from ideal. The prices of a number 
of ferro-alloys, including silico-manganese, ferro- 
silicon, ferro-chrome, were recently raised. On the 
North-East Coast demand is being affected by 
holiday closures at a number of consuming plants, 
particularly foundries. The actual rate of pig iron 
production in this country is not disclosed, but un- 
doubtedly it is being maintained at a high rate. 
elgg time to time furnaces gh ke blown out 
or repair and relining, and doubtlessly steps are 
taken to ensure that there is no general drastic 





curtailment of output at any particular moment. 


Export quotations are f.o.b. steamer. 


A certain amount of overseas. pig iron comes im 
from time to time, but ly speaking Britain 
has to depend on her own output. 


Scotland and the North 


The Scottish iron and.steel works have now 
been back at work for some time after the recent 
holidays, and are extremely busy, almost exclu- 
sively on Government contracts. They are mostly 
fully booked until the end of the current period, 
which terminates on tember 30th. As in other 
parts of the country, the semis supply position is 
easier, partly owing to the increase in domestic 
output and partly owing to arrivals of ‘useful 
tonnages from overseas, As a result,-the re-rolling 
plants making bars and light sections are well pro- 
vided with their raw materials, as are also the sheet 
makers. Some of the latter are now producing 
light plates in order to help out the plate mills. 
The laiter are under extremely heavy pressure 
for all kinds of plates, including especially ship 
plates for both merchant and naval construction. 
After a quieter period, hew demand for sheets has 
been picking up again, but throughout the mills 
have been heavily booked on sheets for essential 
requirements, such as sheets for hutments and 
containers of all kinds, including depth charges. 
The call for sheets for ammunition boxes is reported 
to be quieter, since the demand has at last dried up. 
The tube mills are active and light structural steel 
is in keen request. There is a good call for bars, 
whilst tne rivet, bolt, and nut makers seem to be 
fully employed. Makers of light castings are 
moderately busy on Government orders, but there 
is little ordinary business, and the industry is on the 
whole under-employed. Steel-making capacity in 
Scotland has recently been a ted as a result 
of the commissioning of a number of new furnaces. 
ire the steel rolling works and forges 
are quite busy and are disposing of good quantities 
of bars for the nut and bolt trade and various other 
consumers. Plates and sheets are in steady request 
for electrical engineering and boiler, locomotive, 
and tank makers. Lengthy delivery delays are 
asked for the heavier descriptions of plates. 


The North-East Coast and Yorkshire 


Holiday influences -have latterly tended to 
affect operations on Tees-side, as the third week of 
August is normally a holiday period, and although 
holidays are being staggered by many individual 
works, @ number of consuming plants are being 
closed. Generally 
remains exceedingly busy with practically the whole 
steel output devoted to essential war requirements. 
Deliveries to authorised consumers are being main- 
tained in a most satisfactory manner.. The re- 
rolling plants have latterly been receiving better 
supplies of semis, some of them American, and they 
are maintaini their output. satisfactorily. A 
number of the sheet mills are nowadays, making 
light plates for ship construction. The call for 
plates remains extremely active, and most of the 
mills appear to be full up with work till the end’ of 
the year. The Control is doing its utmost to ensure 
that full priority is given to the most essential orders. 
Heavy structural steel can be obtained fairly readily, 
but it is a rather different story with light sections, 
where there is a heavy demand and long delivery 
delays. A difficult supply position in the case of 
steel bars is being successfully met by a more general 
utilisation of iron bars, makers of which, as a result, 
are quite well booked. Makers of railway and 
colliery material: are likewise well provided with 
orders. Possibly as a result of recent official 
measures, the alloy steel position appears to be 
@ little less tight than it was, although it is still 
far from'easy. Additional plants are reported to 
have undertaken the production of this material 
recently. The call for alloy steels from armament 
and munition makers remains intense. In’ York- 
shire very active operating conditions are reported 
at all the iron and steel works now that holiday 
influences are receding into the background. During 
the recent break efforts were made to overhaul plant 
and machinery and to reline furnaces. Straight 
carbon steel, besides special and high-grade steel, 
is in active demand. Plants making parts for rolling 
stock are encountering an increasing call for springs, 
tyres, and axles. A little less pressure, however, 
has. been evident in the case of plates and sections 
for urgent essential needs, and, as a result, quicker 
deliveries have on occasion been made to con- 
sumers with lower priority. 


The Midlands and South Wales 


There has been no special change in the 
general sitaation in the Midlands iron and steel 
trade. The demand is reported to be a little less 


» the local industry | good 





Markets, Notes. and Néws- «.. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


active than it was a shart while ago, but most of the 
works remained well booked. Some consumers, 
such as those using shell steel, appear to have 
accumulated a.certain amount of stock, and they 
are therefore. less vociferous for quick deliveries. 
There is no slackening in the urgent call for heavy 
plates for shipbuilding nor for tanks, locomotives, 
and various other important uses. Most of the plate 
mills seem to have enough orders on hand to keep 
them busy until the New Year. Similarly, there is 
no slackening in ‘the demand for the special and 
alloy steels, which are so essential for aircraft, motor 
vehicles, and other war machines. The shipbuild- 
ing boom is also resulting in a call for large tonnages 
of material ‘other than plates, including sections, 
forgings, and castings. Re-rollers have in some 
cases switched over to the manufacture of 
light plates for the shipyards, and they are now 
being adequately provided with semis. The output 
of semis in this country seems to have 
noticeably, whilst American material is also being 
released by the Control. The local foundries are 
reported to. be quite bysy on Government orders. 
Scrap supplies are adequate. There is a steady and 
substantial call from the collieries for their par- 
ticular requirements, such as props, arches, and 
roofing bars. In South Wales the tremendous call 
for plates remains the main feature, and although 
the plants are working at full capacity they can 
scarcely cope with the demand. The billet pro- 
duction is distinctly larger than it was, and Welsh 
billet makers are supplying other areas on a good 
scale. A moderate business continues ‘to pass ‘in 
sheet and tin plate bars, although the tinplate trade 
is working at a reduced rate, A moderate business 
beén passing in tinplates since the stop-week, 
as some home consumers have re-entered the 
market for prompt business, whilst some forward 
sales have also been transacted. The Welsh tin- 
plate industry is considering the question of the 
industry’s reorganisation, and the latest proposals 
for ‘a. redundancy scheme. - Following the recent 
stop-week, trading has been resumed in black plates 
and a certain amount of home business has been 
transacted, particularly in the heavy- gauges. 


Tron and Steel Scrap 

There is a good demand for iron’ arid‘steel 
scrap, but consumers are concentrating attention 
on the heavier and better classes of material; which 
are not particularly plentiful. However, there are 
signs that some improvement is takirig place ii the 
call for the less popular grades, for obvious reasons. 
heavy mild steel scrap in furnace sizes is in 
keen request, and it is difficult to satisfy the whole 
of the demand. Similarly, bundled steel scrap and 
hydraulically compressed steel shearings are being 
fully taken up. There igs no difficulty im disposi 
of good heavy mild prepared steel turnings, 
but. the bushy grades are dull, and some. districts 
report a distinct glut of them. Active trading 
conditions are reported in mixed wrought iron and 
steel scrap for basic steel furnaces. There is a 
marked demand for good heavy material, and large 
tonnages are going into consumption. _ Light 
material is plentiful, but business is slow, owing 
to the lack of good buyers. The current supply of 
compressed basic bundles is being fully taken care 
of by the demand from consumers. . The blast- 

are using good quantities of cast iron 
borings. There is sore shortage of heavy cast iron 
scrap in large pieces and furnace sizes at current 
prices, and also of light cast iron, and consumers 
are endeavouring to buy both prompt and forward 
material, There is likewise some shortage in the 
case of good cast iron and machinery scrap in 
cupola sizes. Foundries are pressing for supplies, 
owing to the difficulties they are encountering in 
obtaining their. requirements. On the whole, the 
big consuming plants seem to be obtaining adequate 
supplies of scrap, but the holidays have led to 
deliveries being held up on occasion. The disposal 
of bushy steel Sai he @ problem, but this 
may eventually: be so by more.careful prepara- 
tion on the spot. 





Sanpiess OpticaL Guass.—According to Dr. 
E. D. Tillyer, of the American Optical Company, 
a néw type of optical glass is being developed which 
contains no sand. This glass is made of several 
chemicats, including boric acid, zinc oxide, and 
aluminium hydroxide or beryllium: oxide. - It is 
claimed that the glass has a high index of refrao- 
tion, or light-bending power, and ‘a low dispersion 
or- separation of light into its different. coloured 
rays-- Other properties of the glass include low 
melting point, freedom from colour, and stability 
to weathering and corrosion. 
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Notes and Memoranda 





Rail and. Road 


New DanisH Bripcs.—It has been reported that 
the Queen Alexandrine Bridge, connecting Zealand 
and Moen Island, Denmark, was opened to traffic 
at the end of May. This road bridge, of steel and 
reinforced concrete, is 2440ft. long, excluding the 
approaches, each of which is 656ft. in length. 


Brye Rings Mountain TuNNEL.—To it the 
passage of more powerful locomotives and increased 
loads, the Chesapeake and Ohio Railway is con- 
structing a larger single-track tunnel through the 
Blue Ridge. Mountains at Afton, Virginia. It is 
4000ft. long and: will replace a tunnel, largely 
unlined, which has been in service for eighty-four 
years. 

L.M.S. Women ENGINE BuILpERS.—More than 
1500 women are now employed in the building and 
repairing of L.M.S. locomotives. Nearly all of them 
have been trained in the company’s own locomotive 
works, and their jobs include locomotive fitting and 
erecting, boiler mounting, boiler stay drilling and 
tapping, machining, oxy.acetylene and electric 
welding, steam and drop hammer driving, as well 
as overhead crane driving. 


New York Levet Crossrves.—The Public 
Service ‘Commission of New York State has 
announced the elimination of seventy-one railway 
gradient. crossings throughout New York in 1942, 
at. an estimated cost of 13,666,400 dollars, and the 
proposed removal of thirteen crossings, involving 
an estimated expenditure of 5,000,000 dollars. 
Reviewing the progress of crossing elimination, the 
Commission said that 912 special danger points had 
been removed since 1926 and that 578 additional 
crossings had been removed. 


Tarn SHortace Areas.—The Coal Tar Con- 
troller, Ministry of Fuel and Power, has issued a 
Direction to tar distillers in all parts of England and 
Wales to the effect that the whole of the country is 
now a shortage area. Previously this had only 
related to the Eastern and London Divisions of this 
Ministry, together with the county of Berkshire. 
The scheme will come into force immediately. Tar 
distillers (unless their stocks exceed the amount 
specified to them by the Coal Tar Control) will 
supply road tar, and tarmacadam manufacturers 
will supply tarmacadam, only on the authority of a 
permit issued by the Ministry of War Transport’s 


Divisional Road Engineer in the area where the/| ga 


work has to be carried out. Anyone in the shortage 
area requiring tar or tarmacadam should apply to 
the appropriate Divisional Road Engineer for a 
permit. 

Cxicaco anp N.W.R. SiaNaLLine.—A recent 
note in The Railway Gazette says that the Chicago 
and North-Western Railway is changing the 
approach (caution) indication of its automatic 
signals on certain sections from red-green to yellow. 
Originally the white light was used everywhere in 
the U.S.A. asa clear signal, with green for caution, 
or, as it is now termed there, approach. Distant 
signals accordingly showed a green light in the “ on ” 
position, never red as in Great Britain. With three- 
position train order, and later automatic, signals, 
red, green, and white co: mded to Stop, Caution, 
and Proceed. In 1889, however, the C. and N.W.R., 
advised by its then principal assistant ineer, 
Mr. E. C. Carter, adopted the green light for Clear 
and for the “on” position of its distant signals a 
red and a green light side by side, obtained from a 
reflecting lantern similar to that already much used 
in France. It retained this working with its three- 
position semaphores, using red-green for the 45 deg. 
position. The spectacle plate carried no glasses, 
but merely covered and uncovered the two lights as 
required. With the adoption of colour lights, the 
C. and N.W.R. introduced yellow, first tried in 
America, it is believed, about 1900. 


Air and Water 


AMERICAN SHIPBUILDING PRoGRAMME.—Reports 
from Washington state that approval has been given 
to a merchaht shipping programme calling for more 
than 20 million deadweight tons in 1944. 


TRAVEL TO AND FROM N. Ipetanp.—Owing to 
the heavy demand for sailing tickets on the steam- 
ship services between Great Britain and Northern 
Ireland, the sailing ticket system, which was to 
have ended on August 31st; will be maintained 
until further notice. This applies to the Glasgow 
and Belfast, Stranraer and > and 
Belfast, and Liverpool and Belfast routes. Informa- 
tion as to where the sailing tickets may be obtained 


MENT.—General Licence (S.R. & O., 1942, No. 


fuel burning equipment for using creosote pitch, 
has been revoked and embodied in a more extensive 
General Licence (S.R. & O., 1943, No. 1167), dated 
August 13th, 1943. This licence authorises any 
person to acqui goods necessary 
conyersion of machinery and plant burning petro- 
leum oil or creosote for using other classes of fuel, 
when approved by the Minister of Fuel and Power, 
or, in the case of conversions for creosote pitch 
burning, by the Petroleum Board under the authority 
of the Minister of Fuel and Power. 


has announced that manufacturers of machinery 
and plant of kinds which are subject to control under 
the Machinery, Plant and: Appliances (Control) 
Orders may make agreements to supply such goods, 
subject to obtaining any licences which may be 
required before actually supplying. Hitherto not 
only supply, but agreement to supply, has been 


This new Order, which came into force on August 
2ist, is an amendment to the Machinery, Plant and 
Appliances (Control) (No. 3) Order, 1942, and the 
later 1943 No. 4 Order. The provisions of these 
Orders as regards actual supply remain unaltered 


machinery and appliances are unaffected. 
name of the new Order is the Machinery, Plant and 
Appliances (Control) (No. 5) Order, 1943, and may 
be obtained from H.M, Stationery Office, Kingsway 
London, W.C.2, 


Standards Institution has recently issued a War 


for Ladders. The preparation of this specification 
was authorised in response to a request received 
from the Timber Control, in order to effect economy 
so far as is compatible with safety in the use of 
timber for these ladders, 
been limited to extension and step ladders, as these 
are the types 
species of timber that may be used, limits the defects 
permissible in the timber, such as knots, surface 


cross-channel steamship companies. _ Applicants 
should give at least ten days’ notice of their inten- 
tion to travel, but no sailing ticket will be issued 
more than fourteen days in advance of the date of 
the journey. 

Tue U.S. Cruiser “ Atasxa.”—The United 
States Navy Department has announced the recent 
launch of the cruiser “‘ Alaska ’”’ by the New York 
Shipbuilding Corporation. She is stated to be the 
first of a new type. 

Proposep Heticoprer Seryice.—Rio Grande 
Motorways, a subsidiary of the Denver and Rio 
Grande Western Railroad, has made application 
to the Civil Aeronautics Board and the Colorado 
Public Utilities Commission for permission to 
operate aeroplane and helicopter services in its 
territory. 

Catirornia’s Wind TuNNEL.—The laboratory 
buildings for the Southern California Co-operative 
Wind Tunnel have now been completed, and the 
construction of the tunnel itself is well under way. 
The tunnel is being built and will be operated 
under the direction of Dr. Clark B, Millikan, of the 
California Institute of Technology. 


Mr. J. DE Havietanp.—We record with re; 
the death in an air collision on August 23rd of Mr. 
John de Havilland, youngest son of Captain 
Geoffrey de Havilland. He was twenty-five years 
of age, and at the outbreak of war was a t 
pilot in the Royal Air Force Volunteer Reserve. 
Later on, when the de Havilland Company was in 
special need of test pilots, he was released to serve 
.n the firm’s flight testing section, and was engaged 
in trying out high-performance aircraft through all 
their development stages. 


Miscellanea 


New Rxopesian Inpustries.—A small factory 
in Bulawayo, Southern Rhodesia, has started 
ing cutlery and surgical instruments from steel 
produced in the Colony, and two new industries for 
producing batteries, bicycle tyres, and belts are 
expected to. commence shortly. An important 
forward step in the industrial development of the 
Colony is the appointment of Dr. P. C. Lloyd, as 
technical adviser to the Committee that investi- 
tes and reports to the Government on the estab- 
lishment of new industries, 


Conversions oF Liquip Fuve.t Burnine Equir- 


2360), which permits the conversion of certain liquid 


controlled for the 


ControL oF Macuivery.—The Board of Trade 


less a licence had been obtained beforehand. 


exports of 
The 


B.S. SPEcIFICATION FoR LappErs.—The British 
British Standard Specification No. 1129 


The specification has 


in most common use. It covers the 


tent, &c., and it then goes on to specify the di. 
ro and gives certain details in regard to q. 
method of construction. Copies of the speci he 
may be obtained from the British Standards Tnst 
tution, 28, Victoria Street, London, ©.W.1, a. 
cost of 2s. each post free. Ea 


CarNnecis -Inurmors Buast - Furn.: 


blast-furnace with a daily rated capaciy a 
tons of pig iron was put into operni'sn by the 
Carnegie-EHlinois Stee! Corporation ai tio end of 
July, A turbo-blower capable of sup) lying 90,000 
cubic feet of air per minute at 30 1b. press 


provides the blast for the big stack. 


Propuction or Apgastyzs IN U.S.A.—The total 


value of the products of the natural abrasives 
industries in America in 1942 increased a! out 9 

cent. compared with 1941. Consideral'. gain a 
the values of products were made for «!! classes of 
abrasives except tripoli, millstones, gernet, and 


gr mes, according to the U,S. Bureau of Mines 
The values ef sales of quartz and of ground sand 
and sandstone were at a high level, that {>: ground 
sand and sandstone establishing & new record. The 
value of pumice and apt sales also was the 
highest yet recorded. The sales value of tube mill 
liners and grinding pebbles in 1942 increased 
moderately over the 1941 figures. 


Personal and Business 


Mr. F. Hatt Fowrsr has been elected President 
of the Society of American Military Engincers, 

Dr. E. Grecory, chief metallurgist to the Park 
Gate Iron and Steel Company, Ltd., has been 
pointed Assistant Director in charge of the 
etallic Materials Section, Aeronautical Inspection 
Directorate, Ministry of Aircraft Production. 


Mr. G. Clement Jenks has resigned his appoint- 
ment as Director of Hand Tools, Miniaey of 
‘Supply. He will continue to assist the Ministry in 
a technical advisory capacity. The Minister of 
Supply .has appointed Major-General Sir Basil Hill 
to be Director of Hand Tools. 

Mr. L. Hotme Lewis, M. Inst. C.E., M.I. Mech. E., 
has recently retired from the position of engineer to 
the Haweswater scheme of the Manchester Corpora- 
tion Waterworks ment. Mr. Lewis first 
entered the service of the Waterworks Committee 
in 1895, when he was appointed engineer and 
manager of the hydraulic power undertaking. In 
1915 he was appointed to the department 
and retired from this position in 1931, but his services 
were retained as engineer to the new Haweswater 
scheme. 


Mr. Horace W. Cuiarke has retired from the 
directorship of the Light Metals Extrusions Control, 
for the organisation of which he was initially 
responsible in October, 1939. He is succeeded by 
Mr. G. Meredith, previously Deputy Director under 
Mr. Clarke. Mr. H. J. Sells becomes Deputy 
Director and Mr. W. H. Smith Assistant Director. 
Mr. Clarke is manage. nestor of James Booth 
and Sons, Ltd., and of Wilkes, Sons and Maplebeck, 
Ltd. He has been Chairman of the Wrought Light 
Alloys Association since its inception, and is actively 
concerned with other non-ferrous metal trades 
associations as well as being a member of the Grand 
Council of the F,B.I. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, ure 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the M of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated, 


Gauge and Tool Makers’ Association, Ltd. 


Wednesday, Sept. \st.—2-5, Old Bond Street, W.1. 
“Annual general meeting. 2.30 p.m. 


Institution of Automobile Engineers 
Tuesday, Sept. 7th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2.. ‘The Performance 
Characteristics of Steeri Gears, and Notes on 
Some Factors in Vehicle ign which Affect the 
Operation. of the Steering Gear,” H. N. Charles. 
6.15 p.m. 
Royal Aeronautical, Society 

Wednesday, Sept. 15th-—-Grapvvuates SxotTion: 4 

Hamilton Place, W.1. ‘“ Aircraft Woods,’’ Mr 
Nelhersh. 7.30 p.m. 


Women’s Engineering Society 
To-day, Aug. 27th—-The University, Edmund Street, 





’ 








will be given on request at the stations and offices 
of the L.M.S. Railway Company and the Irish 


checks, inclination of grain, and the moisture con- 


Birmingham. ‘‘“‘Women in Engineering—To-day 
and To-morrow,” Miss Caroline Haslett. 6.45 p.m. 
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